DOUBLE MAP SUPPLEMENT: THE PACIFIC OCEAN'S FACE AND FLOOR (page 496) 
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HE WIND SHRIEKED and 
snow squalls swept violently 
across the sullen waters of the 
Strait of Magellan. Stinging snow 
sought my face and eyes, I leaned on 
earning telesmeauisbe better 








Fort Bulnes in 1843, high above Port 
Famine (pages 456-7), this whole 
grim area had been left largely to its 
storms. So it had been when Charles 
Darwin, naturalist in H.M.S. Beagle, 


first came to the strait in 1834. He 


anchor there. 
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not mnportant ecent in my life... wet u depended 
On aveh @ brifle as Che shape of ney nove,’ 


When Botin's Charles Darwin (abowe) applied for the ast 
of rituraliet for a charting surver iy ALNLS, Beagle, Copit 
Robert Pine Rov—a dabbler in phrenology—tpearly reject 
en nim because his noe suprpestioed a lack of “energy ane 
determination.” With few carclidates forthe ponpaying job 
Fite Roy finally accepted the wealthy 22-veur-old amateur 
whoee passion for collecting everything from pebbles: to 
binds egire wats to find extraordinary fulhliment ion the 
neiny Ave-yrorlong yorare 

Che young landlubber endured agonies-of seasickness, o 
When the litth ship fought high sess off Cane Horn (left 
Yet he amassed and catalogued a huve collection of fossil 
nnd living specimens. Their subtle similarittes of structure 
seemed bo him tf ere aut for some explanation other than 
the common potion that all cae ches. hod been simultaneciishs 
created in their present form. He was-to labor oa bfetirm 
hitting together the myriad pieces of such an explination 


his Word-shaking theory of evolution 
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short-lived Spinal 


Of 400) settlers, starvation spared only one 
Near! 250 ¥ears later Darwin wrote of the 
lace, “| never saw amore cheerless prospect,” 
antl the Inedians ime gid plucwed ws.” 


Ao [ncinns plaice ws: for onlv a handiul 
We had from Punta 


t L 
trenas that moming, three of us in the WiKke 


rerun come by cat 


of Laarwins Beaeie—niy vounger son Meter, 
WATIONAL GEOGRAPHIC photographer James 
LL. Stanhelel., and myself. None of tis 
Vhlactellion before 
We would all 
ome new Beagle, 
Darwin's sailing vessel took nearly five Vears 
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hive basen 
In Lae Strait of 
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DMT io COME 1h 


rulecd that out 


prt ic 
but time 
to circle the elobe—from 1831 to 1826 (mat 
pies 455-47) We hod o Venr 2l fins 


We planned to trave] where Darwin wert, 
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oll this in a Year meant fving, of course 


aeross the Pacific and Inchian Oceans 


Our mission Was to retrace (darwin's jour 


ney Lo sce What he s2W 30 Tor as it Still exerts 


in tre now anc then to gel oence the tremen- 


lous thinking apparatus that was his brain 
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Became voune Darwin was on bored the 
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oficial 


Lcsorte, iL rinks 74 one of the epoen- 
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Until Darwin VovVaged in the Beagle, he 
did not dispute the dogma that every species 
had come-into being at the same instant (in 
lie year 4004 Bc, according to 17th-century 
Archbishop James Ussher). Darwin had, in 
fact, studied for the clergy at Cambridge 
University. Hut he was to see things on the 
Beagles vovare that he could not reconcile 
with accepted beliefs 

The phenimena of nature that Darwin 
observed in. the great natural laboratories.of 
South America and the Golapages sowed the 
seeds of his theory of evolution. The seeds lay 
germinating for almost «quarter of a century 
before Darwin finally published The Origin 
af Spectes in 1859, 

The Beagle came to Mayellan's strait frorn 
Montevideo, Uruguay. As the ship sailed the 
desolate passage, Darwin kept a lookout for 
Indians. At one: point, two seamen from a 
Yankee sealer ran along the shingly beach, 
shouting to be taken off. The captain scent a 
boat, but the sailors got no lift. The Beagle 
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] i wea now the 
beginning of winter, 
and | never sate a more 
cheerless prospect.” 


As vounge Dorwim sailed 
remote latitudes, hame: 
tickness often plucked at 
his heart In Therrn del 
Fuego he found winter 
hard upon the land in 
June, at a time of year 
when his native Shrop 
shire was Tain beewieel with 
flowers 

Author Alan Withers 
and photographer Janes 
Stinfield, retracing the 
erent naturalists trovels, 
visited the Tierra cel Pia: 
eno mekion in Aweust ariel 
foumd its landscape "pie. 
babe) with synceae,” jut a 
Darwin had described it. 

This - slingshol-toting 
Chilean tad of the Punts 
Nienas orto strikes o far 
less. memiring posture 
than the Fueyian Indians 
who unleashed o «term 
of arrows at the Bragle 
in 1844, Driven off ‘by 
musket fire, they “shook 
their mantle: im vain 
rage” before fleeing. 





wis heading west around the world; the cast- 
was wanted to get bock to New England. 

Our own party met one lone gaucho 
wrapped in a poncho, squat on his saddle. We 
passed shacks made of driftwood with iron 
roois lashed down, looking as if Robinson 


Crasoe had but lately moved out. 


Gn Mount Tarn, by some trick of light ond 
shadow and the snow, I could imagine Dar- 
win, six feet and slim, slight stoop accentu- 
ated by the need to lean inte the witid as he 
strugeled upward Near the top, perhaps, he 
piled to tap al a piece of rock with his geol- 
oist’s hammer, intent on deciphering all he 
could of the story of the ages (and of mankind) 
from this frigid, gale-lashed land 

When Darwin climbed here in (844, he was 
24 years old, a quiet, unknown young man 
(jaige 45.1). Ale found himself at this extremity 
of the New World because one of his Cam- 
bridge professors hac recommended him 
when the Beagie’s aristocratic captain, Robert 
Fitz Roy, sought “some well-educated anc 
scientific person” to collect “weeful informa- 
tion” during the coming vovage. 

Captain Fite Roy's name (from the old 
French fds ror, or king’s-son) meant direct 
descent from a king throwch an illegitimate 
line He traced his ancestry to Charles TT and 
his: mistress Barbara Villiers, Countess of 
Castlemaine An unirsual and able man, Fite 
Koy had been given command of the Beagle 
in 1828, at-the age of only 23) after its captain 
during a long carlier vovage had hreken 
under the strain, 

It wax entirely Fitz Rov's idea to take a 
niluralist to sea with him, Room could be 
iound for Darwin only by slinging a portable 
cot (a hammoeck with wooden sides) in the 
churthouse of the litth bark, about as big as a 
madern harbor tug. Since the charthouse was 
right aft ot the end of the poop, it was the 
Worst place in the ship for anvone unused to 
the violent motion of so «ermal) @ vessel—and 
Darwin-suffered dreadfully from sensickness 
Because it wis impossible to eat in the crowd. 
ed chorthouse, the naturalist shared the cap- 
tain’s day cabin for meals. 

There was little room for exercise on deck, 
either. Large boats, spare spars, guns on their 
CAITMees, Cordage, and tackle crowded every 
inch Below, Beagle Was full of provisions, 
galley fuel, fresh water, and ammunition 

Somewhere, somehow, amid all this, 74 
persons were jam-packed; a doxen officers, a 
troop of marines, 34 able seamen, 6 ship's 
bows, a surgeon and assistant, an artist (who 
sotn left), Mr. Darwin's seryant, anc 4 South 
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Miuerabte. depradedl 
aoages. the 
Puetinnes bieice come 
and plagued us.” 


Fort Bulnes, overlooking 
the Strait of Magellan 
had not web been built 
When the Beagle arrived 
Fierce [neliana, 
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lation with what seer 
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Porn Famine, where <tag 
be Lab a 
wen Spanish settlement 
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Fitezig Basket, an 
vear-old [nection abosred 


the Bragle, well 
roply bo Nine Aerricie|- 
in of Puerto Wilms of 
Navaring Leland 

Cin hi 


might 


PreVitruis Vare- 
tue, Fite Roy hod taken 
ccverl Fuegian hostarces 
them. to 


homnnd wid overseeing 


[ranspartin; 


Lacir education. He hoped 
to resettle them im their 
and, and this 
hel to civilize the unruh 
To his ciamay, the 


nave 


tri bes. 
subjects of his experiment 
soon reverted to their 


[Al imitive wavs 


Dhese last were 
natives of the Tierra del Fuegvoregvion, brought 


Lmiverican Indian passeniters 


away bv the Beagle on her earlier vovuge 
The Indians were York Minster. o lurve 
and somewhat surly member of the Alncalui 
tribe, ape 28, and two young. Yaheans, lik: 
able Jemmy Button, from Navarino Tslanel 
6, and Fuegia Ensket, a brieh, pert little 


miss, |] vears ile 
lages fora stolen shin’s boat, Captain Fity 


After seizing them as hns- 


Roy had taken his responsibilities toward 
them seriously. In Bngland he had York and 
Jetamy instructedin gardening and carpentrs 
They all learner! English and, he believed, the 
rudiments of Christianity and 
The captain hoped that all three might on 
[herr retuim MaKe rll herinning toward h becler 
life for their fellow Indians 
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Winter Flight te the “Land of Fire” 


I thowcht of this strange assemblage in the 
wintd-blown litth Beagle as we flew in an 
Douglas DC-4 Punta Arenas 
toward the Beagle Channel ane an rstip at 
the Puerto Willams naval base on Chile's 
It was winter im 
these latitucde;s—and below us the mountains 
of Tierra del Fuewo (literally, land of 
shone white and beautiful 
the Indian fires for 


elders [ror 


Savoring Lélane Lugar 
nre! 
out Where were 
whieh Magellan name 
this cold place? We saw no sien even of smoki 

There weré few asics to Aenea navEration 
lor the DC-3; a poncholant voung Chilean 
pilot few us in by eve. His passengers. beside: 
Were ( hilesn naval SP RTM. 
plus Patrick Purniss from Punta Arenas, who 
nins a Navarinoe cheep ranch, and Tony Cam- 
bias from Valparaico, ving down tn take o 


tite three of ts 


Ook at commercial ishing possibilities 
round us, high cloud builds up. The pile 
harks puobest 
trogen lakes and black forests. T 
the windows begin to frost, The clouds rise: 


and slices Mountains, OVet 





le insides cl 


so dees the (C-3, leaping and bouncing, trv: 
Ing te dodge them 
e-1cing equipment) We cdisconsolate modern 
mariners sit erimiy ain our seat belts, What 
would Darwin think of thise The aireraft has 
not robbed this area of ite dangers: Darwin 
Was probably better off in the Bragte. 

surtidenty the clouds roll open. The piiot 
slips into the gap. “The Murray Channel!” 
‘Phere's Wulaial” The cove where 
the Beagle landed Jemmy Button! 


lor shea not fitted with 
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I peer down | see no township or village 
The black waters froth white with the driving 
winth The black land whitened by snow looks 
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captain of a Chilean patrol boal 
] uring «a bourne that took him 
= $i} from: his home in Eavelind to most 









ran? 








a 





—- Accomounving Captain Wil- 

rien! Png liers were his viunger aon, Peter 
Tae da —_ and NATIONAL (UEC BAPHIC 
7ann 


fy photonrmapher fares l.. Starfield 









=n whoae comers caplured both the 
Hoot | Te Gilad Hoa! 
ie * sil Haver of Darwin's wort and the 
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PScccroras thay: May Jt, Moe 
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of the Beagle 


JORLD-WANDERING Beagle, 
commissioned bo gather hy- 
raphic dats for the Briticeh 

Admiralty. focused chiefly on the 





southeast and southwest coasts: 


of South Auneriea (left, 

While the ship pursued its 
task, Darwin often disembarked 
for weeks of months at a time. 
When hving oboard, he stuctied 
marine life, pored over books, 
and worked on bik diary ane 





hate books<—portions of which he 
rethaped into the classic Voevaogre 
af the Beagle Wherever he went, 


his perceptive eve scanned the 
jumble of nature's phenomena 
and seized on that which gave 
meaning to the rest. Not limited 
by any specialty, he became a 
self-taught expert in geology, but- 
any, foolegy, andl paleontoloey. 
The study of human nature— 
Whether seen in the belawior of a 
savage tribesman or glimpsed in 
the recesses of hie own heart— 
also came Within his purdew. 


Aiiray George Samunit” | 
March &. 1838 


In Tierra del Fuego (inset, 
below left) Darwin marveled that 
the Fuevian Indians hatl chosen 
to hive in what he considered “ome 
ofthe most inhospitable countries 
Within the limits of the globe.” 
Yet, he acknowledged, they man 
need to “enjov a sufficient share 
of happiness...to ender life 
worth having.” He conchyded 
that nature and the force of habit 
hal “fitted the Fuecian to the 
climate and the preductions «al 
his miserable country.” 

[nthe Galapagos (below), Dar- 
win's scientific curiosity wae 
sharply prodded by the great 
variety of birds and animals in 
a remote place: where “within a 
period, geologically recent, the 
unbroken ocean Was here spread 
out. Hente... we seem to be 
browght somewhat near to that 
great fort—-that mystery of mive- 
teries—the firdt appearance of 
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new beings on this earth.” 
Another mvstery Darwin tack- 

lec was the ongin of coral atolls 

He pondered the relationship 
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between precipitous volcanic b- 
lands Hike Tahiti (helow) and the 
relatively flat, lagoon-enclnsing 
iglets enllecl atolls. From observa- 
tions in South America he already 
knew that sections of the earth 





can tise or fall thousands of feet 
over great «pane of the. 
Applying this knowledge to 
atolls, he put forth a new expla- 
nation of their orucin. Leonel that 
once jutted abowe the surface, he 
theorized, began to eink long ago 
—perhaps a foot a centur. As 
they did se, coral with 
edt slowness bullt up 
In a citcle around the 
subsiding tlands, grow. 
ing most abundantly on 
the outer rims because 
there the waves. brought 
the coral-huilcing polyps 


ag the most nourishment 


Aah ; The great Engitsh pral- 


ogiet Sir Charkes Lavell is 
siicl to have danced im 
ecstasy upon hearing this 
explanation, Hard Darwin oon 
tributed nothing else, his mune 
would have been. permanently 
inscnbed in the annals of science. 
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in cauchos: matching his stall on horseback with 


nlc explorations, Darwin often mule 


of Jemmy Button, York Minster, and other 
fnelians. There were many Fuegians in Lhr- 
wins time this 
tempestuous climate,” he noted, “[they] sheep 


‘Scircely protected from 


on the wet ground, coiled up like animals.’ 
Most astonishing to hint was the sight of a 
young Fuerian women, suckling a recentls 








born child; who came alongside the Beagle ni 
, canoe “and remained there oul of mere 


corniosity, whilst the sleet fell and thawed on 
her naked besom, aod on the skin of her 


naked baby!” 
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modern city with a population of more than 
$60,000 (pages 464-5), 

In April 1832 the Beagle dropped Darwin 
at Rio de Janeiro, While. living ashore for 
more than two months ina cottage on Bota- 
fogo Bay, he noticed “certain wasp-like in- 
sects” that built celle of clay for their larvae 
in corners of verandas und then stuffed these 
“full of half-tead spiders and caterpillars, 
which they seem wonderfully to know how to 
sting” so that they stayed paralyzed but alive 
until the lurvae hatched and ate them. 

A fight between one of these wasps and a 
spider “of the genus Lyoosa” caught his keen 
eye. The spider was larger and armed with 
fierce swift jaws, but had no chance. It got 
away once, already partly paralyzed, to hide 
inside a thick tuft of grass, Back come the 
wep to carry out "as regular o hunt as ever 
hound did after fox.” Such observations of 
the struggle for existence, the survival of the 
fittest, would contribute in later years to 
Darwin's theeary of evolution, 


Strange Hones Fascinate “the Flycatcher” 


Darwin's cottage stood “clase beneath the 
well-known mountain of the Corcovado,” but 
just where we could not discover, Fart of the 
Botafoge foreshore has been filled in forapart- 
ment houses, trafic races round the bay, a 
road and sa cog railway climb to the top of 
Corcovade, and not far away cable cars swing 
up Sugar Loaf (pages 468-70). 

“Tt was delictous to sit quietly in the gar- 
den” at Botafogo, wrote Darwin, “and watch 
the evening poss into night,” to the accom- 
paniment of a group of small frogs “of the 
genus Hyla” sitting on blades of grass and 
sending forth “a pleasing chirp,” Crickets 
shrilled pleasantly, “Every evening after dark 
this great concert commenced and often have 
I sat Estening to it...” 

Fortunate Darwin! The “concert” we heard 
was far different—a cacophony of traffic. 

The Beagle leit Rio for Montevideo in july 
1832, and Darwinspent almost six months ex- 
Mormng ashore, The ship returned to Monteyi- 
deo again in April 1833, after her first survey- 
ngexpedinon to Tierra del Fuego, and on this 
second anchorage off the Uruguayan capital, 
Darwin had many more months ashore, 

Tt Brazil had hele much to fascinate him, 
he found the pampas of Argentina a gold 
mine—i source of huge fossil bones of enor- 
mous long-extinet animals. He dug them from 
the clay or priet them from niverside cliffs 


and kept them aboard the Beagle until he 
could ship them to Engelard. | 

Bones of the mastodon, toxadon, mvlo- 
don, megatheriam, macrauchenia—mammals 
gone from the fife of the earth for thousands, 
even millions of years, yet some of them 
strangely similar to existing beasts—he found 
and pondered over (following puye) 

“Apparent rubbish,” his shipmates called 
these elderly, very odd bones whose fascinat- 
Ing story was lost on them Whatever was 
their “Flycatcher,” aa they called Darwin, up 
to? They saw merely the strange pastime of 
a quiet young man indulging himself harm- 
lessly, They had but one complaint. 

“He brought more rubbish and cdirt-aboard 
than any 10 men,” <aid the irate executive 
officer as the enormous fossil head of a toxa- 
don, a beast as large as a hippopotamus, 
bumped across the clean hammock nettings 
and got-sand on one of the brass guns 

Darwin had been raised on the orthodox 
idea that every species of animal, existing or 
extinct, bad been created separately and 
simultaneously. Vet some of these foxsils, he 
considered, belonged! to animals too large to 
have been accommodated in the Ark—tike 
the stout, heavy-hooltd toxodon or the oddly 
shaped macrauchenia, which had the neck 
of a camel and the trunk of an elephant. He 
sensed the kinship of these extinct monsters 
with living forms—and this, too, made him 
question the accepted dogma. 


Ef Naturalista Rides With the Gauchos 


He braved all dangers in quest of knowl- 
tdee, journeying hundreds of miles with a 
lew gauchos. He traveled from the mouth of 
the Rio Negro north to Bahia Blanca, and 
thence another 400 miles to Buenos Aires, 
sleeping under the stars, eating whatever 
tame the gauchos could bag 

Armed with «a passport describing him 
as “El Naturalista Don Carlos Darwin.” he 
wandered happily in a country often torn by 
revolution, and: where colonists sought to 
exterminate resentful Indians and the Inelians 
fought back From Buenos Aires he rode 
horseback 300 miles northwest over danger- 
ous roads to Santa Fe, on iin arm of the 
Paranda, returning by boat dewnriver, Jaguars 
roamed the banks; voracious mosquitoes 
agued the waters and lowlands. Darwin ex- 
posedl a hand deliberately to these, the better 
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to study them while fifty of so gorged them- 
selves on lis bleoel a 
Wandering in the Argentine, he found fos- 
sil bones and-a tooth of an odd animal, un- 
mistukably a horse millions of years old. But 


there were no horses in South America or 


North America when the Spaniards came. 
Why had this earlier species died out? Had 
the European horse, stemming from some 


common ancestor back through cim, eons of 


time, been better developed—evolved—to 
survive th the struggle for existence? 

The Flycatcher mulled over these things 
In the Brazilian forests and in the Arfentine, 
he bad found the ideal research laboratory. 
Aboard the Beagle, moving upon the waters 
in harmony with sea and sky, he spent these 
formative years under conditions perfect for 
thoroughly worked-over thought The ship 
and her vovare gave him his real education. 


650 Miles of Astonishing Glaciers 


On June 11, 1834, the Beagle beat to wintl- 
ward out of the Strait of Magellan and entered 
the Pacific. She made the 1,200-nautical-mile 
puissae to Valparaiso by the enc of July, re- 
maining there until November. Then the ship 
returned south, to spend nearly three months 
charting the coast of Chiloé Ishand and the 
labvrinth of Chile's Chonos Archipelago.* 

“Tremendous and astonishing glaciers” 
stood at the head of almiost every arm of the 
ea for 650 miles northward of Tierrn cel 
Fuego, Darwin later recalled Masses of ice 
frequently broke from them with a sound 
“like the brouwdside of a man-of-war” Such 
icefalle set up turbulent seas that dashed 
against the cliffs and beaches. 

In February 1435, at Valdivia on the coast 
of Chile, Darwin felt an earthquake. It seemed 
mild te him: Darwin wrote be had no ¢liff- 
culty in standing upright. But he chanced to 
be out of town din an open wood: in town the 
houses Were violently shaken 

Al Concepcion, 200 miles farther north, the 
carhquake hal been severe: “... the most 
awiul yet interesting spectacle | ewer beheld,” 
Darwin recorded when he reached there. He 
noted numerous fragments of rock with “ma- 
rine productions adhering to them, | which| 
must recently have been lying in deep water” 
and were now flung up hich on: the beach. 

“The most remarkable effect of this earth- 
quake was the permanent elevation of the 
land...” the eagle's naturalist recorded "At 
the isiond of & Maria iabout thirty miles 
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distant)...Captain Fitz Kov found beds of 
putrid mussel-shells sir adhering to the rocks 
ten feet above high-water mark: the inhabit- 
ants bad formerly dived at low-water spring- 
tides for these shells" 

The earthquake Darwin experienced at 
Valdivia was no isolated instance. “Valdivia 
has been destroved only four times bw quakes,” 
aur cab driver there said, as if the record were 
not too bad Me then added, as if this were 
reasonable, tao, “And our rain averages only 
10G inches @ year.” 

In March 1835 Darwin crossed the Andes 
from Santiago, Chile, to Mendoza in Argen- 
tina by way of Portillo Pass, returning by the 
Uspallata imap, page 458), His companions 
were two Chilean guides, his transport 10 
mules. “Che journey across the Andes and 
back took 24 days. 

“Our manner of traveling was delightfully 
independent,” he wrote. “In the inhabited 
parts we bought a littl firewood, hired pas- 
lure for the animals, and bivowacked in the 
corner of the same field with them. Carrving 
an iron pot, we cooked and ate our supper 
iinder a cloudless sky, and knew no trouble.” 
He noted the excellent qualities of the Chilean 
mountain mule, a hard-working, much en- 
during hybrid, in which, Darwin wrote, “art 
has here outdone nature” 


Mountaintop Sea Shells Teach w Lesson 


His observations, as he rode along, con- 
vinced him that the Andes had “heen slowly 
upheaved in mass,” for he saw fossil sea shells 
even at 14,000 feet. The sight of petrified 
coustal trees high on the Argentine aide he 
found astonishing. He knew that there he 
stoad on “the spot where a cluster of fine trees 
once waved their branches on the shores of 
the Atlantic,” though that ocean was now {iar 
noresé the pampas, 700 miles away. 

“TL now beheld the bed of that ocean, form- 
Ing & chain of mountains more than seven 
thousand feet in height.” Realizing the tre- 
mendeus force and changes that hac been at 
work-in the great Andes, be reflected that 
“nothing, not even the wind thal blows, is so 
unstable as the level of the crust of this earth.” 
Such geologic observations caused him to 
ponder the validity of a 6,000-year-old earth, 

Darwin wos pleased with ‘his excursion, 
though it left his blood infected from the bites 
of “the great black bug of the Pampas,” which 
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nitrate workings at Victoria, we meta young 
man who had something of the Darwin sprint 
himself, He was trudging along beside the 
roid, bautid south, he saidin Spuinish, hoping 
to muke Tierra del Fuego. 

He was-a cheerful youth more than six leet 
in height, black beorded, sun browned. He 
had on «a heavy sheepskin jacket and carried 
his: possessions in a large knapsack We 
thought him a hitchhiking Chilean university 
student, or perhaps Peruvian 

Suddenly my son spoke to me in English, 
with a shght Australian accent 

“Hey, are vou fellows Aussies?” shouted 
our “Chilean” student, astomshed., 


Modern-day Wanderer for Science 


He was o New Zealander—John Dowd, 


student at the University of Auckland, reacl- 
ing seology-and biology. He was taking five 
years of to learn something from a yovyage of 
be own wrod the world, as Darwin hae 
dane. He hel walked from Vancouver, in 
Canada, and Intended to reach Tierra del 
Fuego, then swing north, cross the Caribbean 
bv kavak to Minami, and continue from there. 
What a life! 

We heard of him again, many months after- 
ward, He had kept to his tough program. He 
had reached Tierra del Fueeo, strode north 
Bean, picked up his Kavak ot Caracas, and 
got across the Canbbean, ton, 

As for Charles Darwin, in fulw [835 the 
eagle took him north from the nitrate port 
of Iquique to Callao, the port of Lima, where 
the bark staved six weeks. A revolution spoiled 
the visit to Peru, and Danwin saw little of the 





country and less of the inhabitants. In Sep- 
tember the litte ship sailed out of Callao, at 
last bound wcross the Pacific 

As she sailed outward on the balmy trade 
winds, Darwin reflected on his South Ameri- 
cin experiences—the sublime Hravilian for- 
ests; primitive man in Tierra del Fuego: earth- 
quakes and thetr lessons: shells from the floor 
of the sea 14,000 feet high in the Andes; both 
the diversities and the curious similarities in 
bitds and beasts and creeping things, insects, 
fishes, ond plants; and the provocative fossil 
bones of the pampas. Darwin. was gropme_ 
toward his theory 

The Beaele'’s next stop was the Galanaros, 
that strange group of volcanic islands anél 
frocks 600 miles out in the Pacific, west of 
Ecuador (pages 488-91." There he observed 
such oddities: among birds and beasts: 4s 
caused him forthe first time to reflect (and to 
record in his notebooks) that the apparent 
facts of fe he observed in the (ralapaveos 
“would wrdermine the stability af spectes.” 

In other words, Darwin was to conclude, 
“no living thing wes created ready-made.” 
Development in nature. he theortzed, must be 
hy evolution, Henceforth, his search for the 
‘rand scheme, common to the present and 
past ages, on which organized beings have 
been created” was to be olong these lines. 

H_.MLS. Beagle was far from the first ship 
to sail to the Galapagos. Almost from their 
discovery by the Spaniards in 1535, these odd 
islands were noted as a haven for hungry 
ships’ crews, They came for tortoise meat, 


“ser. “The Colapagos, Ferie Crude of Sew Species,” 
bee Roger Tory Peterson, GEOGRAPAIC, April 1947. 


The orchards produce an 
ocerflowing obvndance of 
peaches, figs, and erapes, 


\ bee (left) sucks up the soeary 
juice of a grape in a vineyard at 
Puerto Quellin, Chile Grape pick 
er(rebt)reapstonches of the fruit, 
bound for wine presses. that pro- 
duce the fine light vintages for 
Which Chile is-mobecd. 

Darwin, observing the fertility 
of Chile's Central Valley, comment- 
ec: “With all these achvantages, the 
inhabitants of the country ought 
to be much more prosperous then 
they are” Though absorbed in the 
natural history of the lands he vis 
Hed, he never overiooker, or failed 
to sympathize with, the plight of 
people anpped by poverty. 
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We reached the Galapagos by four-engimed 
Lcunoran militiry aircralt from Guavagquil 
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In the Wake of Darwin's Beagle 


on crimson wings—the Galapagos flamingos, 
the only ones of their kind in the Pacthe. Bluc- 
footed boobies flew just offshore, barely high 
enough to see beneath the sea’s surface. Sud- 
denly they would retract their wings and dive 
straight down at a fish. None missed. 

In an arm of the Pery Current, sweeping 
north fram the Antarctic, fish thrive in vast 
schools araund the islands: No wonder the 
local cormorant—one of the fargest known— 
has evolved into a flightless bird with stubby 
wings that serve merely to balance its big 
body as it waddles to the water for yet an- 
ether meal. Tt j= all too easy—no need to fly! 

One day 1 saw some familiar birds—iittle 
black-and-white creatures with tiny wings 
that sailors call Mother Carey's chickens, 
minute petrels that flutter over the raging sea 
down near Cape Horn. Always in the wildest 
storms flocks of them are there, paying no 
attention to the gale, skimming at zero alti- 
tude, going efficiently about their feering, 
their fluttering feet seeming to dance on the 
sea. Many times in those grim waters they 
have brought encouragement to gale-blown 
seamen, including myself. If these frauile little 
birds. could live, why so could we—and did. 


Darwin Explores an Island Paradise 


From the Galapagos to Tahiti is about 
3,600 nautical miles. H.MS. Beagle, sailing 
on October 20, 1835, made it in 25 days, for 
the southeast trade wind blew fresh the whole 
wav, The passage lay through the Tuamotu 
atolls, and Captain Fitz Koy gave Darwin a 
good look at these “most curious rings of coral 
land, just rising above the water's ele..." 
Darwin wondered how they avoided destruc- 
tion “by the all powerful and never-tiring 
waves of that reat sea, miscalled the Pacific.” 

The Beaele dict not stop until Matavai Bay 
in Tahiti, close to the present port of Papeete. 
“As the clouds rolled past, the wildest anc 
most precipitous peaks showed themselves,” 
Darwin wrote. Characteristically, he resolved 
forthwith to go exploring. 

OW he set toward the interior with two 
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Tahitian guides. He tramped along the valley 
of Tin-auru (now Tuaura}, down which a 
river flowed into the sea near Point Venus. 
The island was so mountainous that the only 
way in was by such valleys. Soon he was 
plodding wong between thousand-foot prec- 
ipices through “a mountain gorge far more 
magnificent thananything which | had ever 
before beheld.” 

The trip took two and a half days and in- 
volved some “very dangerous” rock-climbing 
and ledge-clinging. Tf one abyss: were not 
“partly concealed by the overhanging ferns 
and lilies, my head would have turned giddy 
and nothing could have induced me to have 
attempted it,” Darwin wrote. 

The Beagle stayed 1) days at Tahiti, The 
party visited Papeete, paid their respects to 
Queen Pomare, and received her on board. 


Tahiti Meets-the Age of the Atom 


We flew to Tahiti by large jet aircraft 
Close by Papeete now, at Faaa,1s a long run- 
way Where the big jets roar in and out from 
Acapulco, Los Angeles, Svdnev, Honolulu, 
Auckland. Teday the five-mile coastal strip 
between Faaa and Papeete, the capital, is 
largely built up. Traffic jams are a Papeete 
problem, morning, noon, and evening 

Carzo liners crowded the wharves, dis- 
Charging stores, equipment, and materials for 
the French nuclear station nearby. The city 
and its environs reminded us of an armed 
camp, Could we still find Darwin's tracks here? 

Tahiti’s sawtooth peaks, rising to 7,352- 
foot Orohena, stand ae bold, beautiful, and 
¢lorious us ever* The Tuaura still flows into 
the Pacific not far from Point Venus. 

Attempts to follow this river inland led us 
into quarries, private gardens, homesteads 
We found narrow roads, They led to military 
reservations with signs Waming PROCKHED NO 
FARTHER or KEEP ovT. So we struggled back 
on foot into the valley once more. 

li rained and rammed. Raincoats, large 


See “Tahiti, ‘Finest Istand in the World." by Lule 
Marden, NATIONAL GrotikaPHic, July 1962, 


dt 
[ won suddenly struck with horror at...eating one of (he | 
favourite dishes of the country... .1t turned owt to be Puma.” 


The meat of the puma, or cougar, no longer challenges appetites in South America, 
but formidable chains of sausages sell briskly at markets like this one in Crayaquil, 
Ecuador South of here, in September 1835, the Beagle veered west to the Galapagos, 
and Darwin left the continent that for three und a hall years bad served him as an im- 
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Yankee Whalers Met in New Zealand 


Phe Beoele arrived at New “Zcalaind’s Hav 
af Lélands on December 21, 1835, ane sailed 
again on December 30. Several Yankee whal- 
ers lav at anchor there, otherwise only an 
eccasiondl Maon canae 
the harbor 

There Were already a British resicent anc a 


Brite 


broke the quiet of 


mission in the area when the J arrived 
Not many vears later, Captain Fite Roy was 
to return os Governor of New #caland, after 
Maort chieltains ceded Uverr ter- 
ritonies to (heen Victona hiv treaty in 1540), 


many of the 
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With those of the ship's 22 chronotmeters 
that still worked satisfactorily, Fitz Roy took 
precise positions for the area. Darwin visited 
mission stations and made excursions through 
rough terrain. The Maoris, he thought, com- 
pared unfavorahly with the Tahitians 

But when | asked after the Muaoris 133 
Years later, | found that the 200,000 in New 
4ealand are now all literate, all nominally 
(Christian, have been electing their own mem- 
bers of Parliament for the past 97 years, und 
have a strong sense of community." 

At the Bay of Islands, I based miveelf in a 
motel in the pretty beachside town of Pathia, 
within sight of the holiday center of Russell 
across the bay. This is the new name for 
Kororareka, the settlement Darwin knew, 


The little harbor under the hills was full af 


fishing launches forhire. We visited the church 
at Kussell, which wos a-building when the 
Beagle was there. The list of subscribers, pre- 


Tivat treat wed, 


miscalled the Pacific.” 


Balsa-log fishing craft take advantage of one 
of the Pacific's gentler moods as they skim 
homeward toward the const of Ecuador. 
Crossing the vast reaches of the Pacific, the 
Sea-Weary Darwin fretted at the prospect of 
Lhotsands of miles of stormy ocean. “Heaven 
protect & fortify my poor Stomach," he 
wrote to One of his sisters. 


served in the local museum, includes “Cap- 
loin Fitz Roy, Mr. Charles Darwin, and the 
Officers of HUMLS: Beagle,” who gave £15: 

From New “enland the Beagle set all sail, 
and in 14 days made Sydney, Australia 

“We're studying Charles Darwin,” said the 
pretty Australian schoolgirl happily, belting 
away with her geological hammer near Mount 
Victoria in New South Wales. ~ Darwin 
on the same spot, the pupils of Sydhey's Bur- 
wood Girls’ High School were collecting fos- 
sils ftom the ancient rock. 

Darwin “hired a man and two horses to 
take me to Bathurst....to gain a general idea 
of the appearance of the country.” He was 1? 
days on the round-trip journey, He tried 
kanvuroo hunting at the sheep station of Wal- 
lerawane, but saw not even “a wild dog” 

The aborigines he met “appeared far from 
being such utterly degraded beinys as they 
have usually been represented.” Thev threw 
spears for him, using a cap fora target, and 
had no trouble piercing the cap at 30 yards, 
“like an arrow from the bow of a practised 
archer.” They were wonderful trackers too, 
but they would not “cultivate the vround, or 
build houses and remain stationary.” 

Darwin saw the strange little platypuses 
“diving and playing about the surface of the 
water, but showed so litte of their borlies, 
that they might easily have been mistaken 
for watler-rits a-most extraordinary: ani- 
mal” He never seemed, however, to have 
related this mammal that lays eggs to his 
theory of the slow development of species. A 
living fossil—with « bill and webbed fect like 
aduck, a cock's spurs, a beavers tail, and an 
otters fur—the platypus is the descendant of 
a link between reptiles and mammals that 
appeared 2700 million years ago.t 

Today Wallerawang is still there, but its 

‘het "New. Zeolad: Gilt of the Sea." bw Mawrice 
Thadbrlt, NATIONAL Citi BAPE, April | 96 

TSec in Nationan Grooparaic: Agetrolia’s Putch- 
work Createte. the Plotyqus.” by Churles H, Holmes, 


Aus J9S9 god "Strange Animals of Australia,” by 
avid Fleas, September |i. 
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Australians. Western Austrolin has nearly  would:sail through the South Atlantic to call 


10,000 full-blooded oaborieines. more than at St Helena and Ascension ancl again to 


balfin the tropic north where many are iron touch Brazil to recheck her earlier observa 





miners, itfigation workers, stockmen—Aus- tions. The final lap would be via the Cap 
tralian cowbovs Verde Islands ond the Azore 
After the call ot Ring George Sound. Dar At Cocos in the Indian Ocean. in an | lta. 


win sti] bad six months of ordeal by sea vistl, Darwin found evidence for a theon 


ahead, The route lay across the Indian Ocean about the formation of coral atolls that ha: 


by wav af the Cocos Islands, Maurits, and been confirmed by modern studies, This con 
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Formed ty countless millions of Liny poly psy was the <ame instability of the earth's crust 
the coral wiolls were surrounded by alms that he hud: seen demonstrated so clearity im 
unfathomabledepths Thepolypcould flourish the Andes 


only in. the upper levers of the sea, no farther 
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polvn colonies lived slowly sank, tl 
down than 20 or 30 fathoms: Vet the reefs coral 
they built-often rose from tremendous depths 
How could this be? 
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enilecd on for the (ape of (soot Hope, arriv- 
ing Jate in May 1836. We reached Cane Town 
by gir. | could no longer recognize the cocks 
T hel lost seen from mv sailing ship Jive ph 
Corn? in 1945. Darwin andl would be equal 


iy lst LT] the ered cunt cily thal Nit fF 
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men 


Darwin s Harvest: Knowledge 


From the cape, the Beagle ran her round 
pbout race for home, via Brazil. At long last 
in August 1436,she spread her storm-tleached 
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for England. Darwin's record of journeys 
end states Simpl 

“the 2nd of (etober we monte the shores 
of England; and at Falmouth I leit the Beagie, 
having lived on board the good little vessel 
nearly five years” 
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in @& few wears he harl marmed a beautify! 
causin and. net lone afterward, settled at 
Down House near Orpington in Kent—onls 
19 


2 miles as the raven fies from the Tower ol 
London, but ewen toclay stil amid the lowell 
ness of rural Kent Here, for the following 40 
restrained by ti iitdence ariel 
harasced byw incredsing Ulness, he worked cvet 
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the tall, quiet thinker, Who wos to be given 
honored burtal in Westrunster Abbey, still 
pervaces the room. Fas hard armchair, with 
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Face and Floor of the “Peaceful Sea” 


maps, this underwiter portrait of the chare- 
ing Pacific was painted by Austrian artist 
Heinrich €. Berann, on the basis of analvsis of 
millions of depth soundings by geophysicists 
Dr. Broce C. Heezen of Columbian University's 
Lamont-Doherty Geological Observatory and 
Miss Marie Tharp, now of the Naval Oceano- 
graphic Office, Carciul extrapolation filled 
out their profile in remote areas not yet fully 
sounded by oceanographic ships, 


Ridge Creates New Ocean Floor 


Geolomsts think that most of the constant 
change in the Pacific's floor starts at the East 
Pacific Ridge, a primal crack in the earth's 
vnet On the Berann puinting, the ridge 
cleaves northenstwird from the South Seas 
for 9,000 miles before it slips out of sight 
beneath the North American land mass. 

Molten rock from inside the earth wells up 
through the crack and presses outward, frac- 
turing the flanks in a crosshatching of fissures 
and pushing the existing floor ahead wf it (chia- 
vrum, left), Says Dr. Heesen, “The west side 
of the ndge, with so much open space in front 
of it, is advancing 4 to 4°, inches a year in 
places, which makes {t the youngest and 
fastest-growing part of earth's crust.” 

What's more, oceanographers believe, as 
the floor expanded northwestward across 
the Pacific, it passed over volcanic jets that 
pushed up islands, one alter the other; then 
the moving floor carried them along, aif on 
a convevor belt, until they were strung out in 
chains. The Hawatian Islands are the newest 
product af this geologic assembly line. 

With the decisiveness of an exclamation 
paint, the island of Hawaii assumes its full 
stance as the tallest mountain on earth, sing 
more than 33,000 feet from sea floor to the 
penk of Mauna Kea—three-quarters of a mile 
mare than the height of Mount Everest 

Hawaii and other chains—the Society, 
Caroline, and Marshall Ishinds—all have 
atolls as well, those necklaces of pinkish-white 
coral setin a tropical sea (page 496), Charles 
Darwin discovered their secret on his re- 
nowned vowage, retraced by Alan Villiers in 
this igsoe (see “In the Wake of Darwin's Bea- 
gle,” page 449), They were coral crowns, Dar- 
win postulated, which had grown around sub- 
siding islands that eventually cisappenred, 
leaving the atoll and its inner lagoon, In 1952, 
U.S Atomic Energy Commission engineers 
confirmed his theory by dnilling 4,708 feet 
down through the coral at Eniwetok, in the 
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Marshalls, and hitting volcanic rock—the 


sunken island Darwin sand would be there, 


Somt submuine mountains qever reach 
the stirface The Pacific Ocean map on the 
opposite side of the sheet marks their locations 
with the term “seamount”: a companion word, 
‘“oblemount,” indicates ancient drowned ts- 
lands whose tops were flattened by prehistoric 
sur, Oveanographers apply the term “guvot" 
(pronounced ghee-yo! to these distinctive 
table-topped seamounts, discovered in World 
War IL by U.S. scientist Hart A, Hess and 
named for Swiss-American geologiet Arnold 
H. Crurvet (1807-84) 

To. see the Pacific from its surface to its 
depths, fold one side of the double map over 
the other <o that the same areas can be com- 
pared. With both sides drawn on the same 
projection and scale, the viewer obtains a 
virtual three-dimensional view. 

In @ single sweep, measuring 14,374 miles 
dlong the Equator, the maps show four conti- 
nerits, 45 nations, 22 seas, and myriad islands. 
Thevinclude such World Warll battlegrounds 
ae Guadalcanal in the Solomons; Tarawa in 
the Gilberts; the Midways, east of the Date 
Line; Okinawa in the Ryukyus: and Leyte 
in the Philippines, where—2Z5 veurs ago this 
month—the late Gen. Douglas MacArthur 
redeemed his vibrant pledge, “IT shall return.” 


Conflict on Earth, Conquest of Space 


Amid this mosaic of cartographic greens, 
vellows, wnd pinks lurk the somber hues of 
today's headlines: the Ussari River, fish point 
on the eastern frontier between the Soviet 
Union and (China... North Korea, captor of 
the reconnaissance ship USS, Pueblo... the 
painful bamboo sliver of Viet Nam. 

An innovation on National Geographic 
maps, recording the true advent of the Space 
Age, appears in the lower center, between 
Honolulu and the Samoan Islands. The red 
outlines of three descending capsules with 
billowing parachutes show the splashclown 
sites of Apollo li—the historic 1969 moon- 
landing flight—-and its preliminary lunar- 
orbiting missions, Apollos & and 10. 

Incidentally, this is the Society's first map 
supplement to be printed on high-speed rotary 
presses using continuous rolls of paper: To do 
that for 6,600,000 maps required a running 
ribbon of paper 23 meches wide and 2,300 
miles long—enough to span the United States 
from the Atlantic to Magellan's wreat peace- 
ful sea. THE END 


By JIM BECKER 


Mlustrations bv National 
Geographic Photographer 
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Look What’s 


af POW'S THE WEATHER out therer” asked ‘a 
| frendin New York when we spoke some months 


azo by long-listance telephone. | glanced out 

the window of my apartment in downtown Honolulu 

“Heautiful blue sky, nice warm sun as usual,” I sane. 
“How (4 it there?" 

"A typical New York day for this time of year,” 
he replied 

“OR?” | -saick “What time of year is HH?" My [rend 
was startled, but | had honest!y forgotten 
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Hoawati's setting. the Makaha Valley, has with concrete towers rising twenty stories and 
since succumbed to development “We fin mare, the playground of Waikiki, and such 
ishect the movie just in time,” Julie Andrews, fast-expanding residential urens as Hawaii 
the film's leaching lady. told me on o recent Ra near Koko Head This last was created 
return to the scene. “Tf wemadeitonthesame by the late industrialist Henry J. Kaiser, who 
spat today, we'd have to contend with twa 16- lived in a pink mansion on the shore 
hole wolf courses and & 200-room hotel that Whether vou apply the narrow or broad 
seem to have sprung ups soon as we left.” definition of Honolulu's size, the city is thi 

To most people, however, Honoluly means  mainspring of Hawaii. [he developed south- 
ad 20-mile-long urbanized -strin of (Whahu's ern coast of Oahu contains nearly half the 
Sou Ler clei between Pearl Harbor and tates AGA LA people The entire island 
Koko Head, with fingers reaching into the third largest in the Hawaiian chain, ts the 
Rol Range (Map, Pages S00+7) [his ares home of BO percent of Lem Anarcpriabels 
encompaces modern downtown Honolulu, Oahu means “the gathering place.’ 

Lately it has Hen balhering 
more and) more Maelet, of (nw 
cujians An estimated 48,000 
moved to Hawaii from the United 
States mainiand in 1968, most b 
cettle in Honolulu. This-is part of 
nm contmuUunE migration that has 


grown steaouy In recent years 


Varied Strains Blend Smoothly 


Hondlulu’s population has lung 
been a melanie of peo] le. cullures, 
and lanwuages. It is a rare Miss 
Hawa, for example, whose an 
cestry does mot include al least 
half a dozen racial strains, A-third 
of all marriages in the state are 
interracial 

This results inca merry mixture 
Wf offspring and attitudes. Not 
lonzago at aHonolulu hich schoal 
[ heard a geerl with distincth 


=F : . ‘ ” 2 I 
Lninete Teatures ani C0 & Ssenca- 


mate, “Guess what Pm Jewish 
I just found out.” 
“How oo vou know? 
“NY mother tole) me, 
“How Jewish are vou?’ 

uy ve 


dont Know. | forent to ask. 

l osked and discovered the girl 
had a Mawauan- Chinese tather 
and a mother who combined Chi 
nese. [rish, and Jewish LnHcestr 

Chinese were imported to work 
in the sugar fields begining in 
[kS?) In all, more than 46,000 
Came, and some stayed to work 
their way off the plantations and 





maz oP into urban hie. japanese and For- 


: : : ; ‘ i ¥ LuPLELe beeen irFivine? Wi wire 
Blessings for a first-borm son; In the lewmo Tisha Meéssion, : a | 
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a Shinto bishop prays that a yourig citien of the 50th State IWLGErS im bie : | 


| the Hates Tra whi hte ; 
will enioy good health, education and a lone and prosperous the felts. In tis century about 


life. Like many of the crtv's Japanese Buddhists, the child 125,000 Filipinos were brought m 
narent= seek Shinto blessine= on happy occasions along with Koreans, Spaniards 


and Puerto Ricans, to take their turn on the 
suigar and pineapple plantations 

So smooth a mixtlire was the resulting 
nopuUlation that when the late Governor Sim 
wel Kine was asked how Hawai coped with 
the problem of minorities, he replied, “The 
wore of Hawaii's ractal harmony ts that we're 
fill in the mmerity.’ 

Hawall's population uf that time, the late 
[OSs, Whe fought 
casinn, a third Japanese, and a third “every 
bowrhy including Hawatans, 
Hawaiians, Chinese, Koreans, Filipinos, and 
i amuttering of others 

In Honolulu today, Cauctstans 





descnbed as a thind Cau- 


else,” part- 


anit Jopanese are about ecu, 
each constituting 75 PErcent Of 
the total. But the haoles, who ore 
Migrating in 2real numbers trom 
the mainiane, should become the 
laruest secment Within o few veers 
Slore come from California than 
[rom any other state 

“Why i¢ Honoluly such an at- 
tractive new frontier?” [ asked 
Creare Si Wers, wha Tbe’ iva | 
from St Louis three Véears apo 
with tis wife and daughter 

“The climate, for one thing,” he 
"Tm 44, and the older you 
ret, the less beautify! snow be- 





1ere 


sve 


corme:—esnpocially when vou have 
to shovel it Then therp was racial 
tension back there, and -all the 
winkence | couldn't see any end to 
it One day | tread an ad in the 
paper that said the Navy needed 
civil engineers in Honolulu, and 
T jumped at il. This ts hame now.” 


Comforts Balance High Costs 


His wile Pegey added, “We love 
it here. OF course, we can’t afford 
to buy a house 
murcher 
Honolulu living costs are JO per 
cent higher than on the mainkanel ~ 

But there are compensations 
“We don't need anv heat and we 
don't buy winter clothing,” Mrs 
Sowers said. “We dress casually; 
reorre wears & suit abouttwice a 
year.” She added emphatically, 
"Are. fue 
it's worth ib" 

According to one U.S. Bureau 
of Labor Statrehcs survey, Mone 


the prices pre 


So are tents They sa 


oes cost more here, 


lulu is the most expensive city in 


take turns sooking in the family fer 
arnived before the turn of the century with the flood of Japa 


the bCniter Vidcdle-income families 


Sates 
require S10,00) a vear lo make encls meet 
almast athousand cdollarsmore than inmunner 
up Sew York City, and nearly three thousand 
more than in Austin, Texas, the least expen 
sive city in the burcau’s stuch 

Practically evervihing islanders use, from 
peanut butter te color televizion sets, must be 
shipped 
explains part af the high cost of living. Buta 
Honolulu newspaper recently did some com 
arisen shopping and ciscovercd pineapple 


S00 miles fom the mainland, which 


Like Ec, frow th ane Canned in Haw aul selling 
mare cheaply in Marviand: Macadamia nuts 





“You scrub mv back, Vl serub vours.” Young cousine Adri 
en Mivake, leit, and Janoanese-aucasian Winston (ample 


Their great-rancdfather 


nese Who came to work the sugar fields 
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Honolulu 


JOE “SHELTERED HAVES" of the Hawai- 
A jans became a popular port of call for 
iting ships in the 19th century and a stra- 
tegi¢ military wutpost after the annexation of 
the islands by the United States in, S08 The 
i Japanese attack on Pearl Harbor an Decem- 
ON) bir 2) 1041. plunged the US: inti: World 
| War Tl! Now seeks nital of the 





























—a delicacy also grown and packed in Ha- 
wali—were 93 cents in San Francisco anid 4 
cents for the same site jar in Honolulu. 

The high cost of living notwithstanrling, 
mainlunders continue to pour in. And the 
effect of the influx has been profound, 

“Welearn from these new people,” former 
Mayor Neal S. Blaisdell, a native Honolutan 
who tetirecl last fall after nearly 14 years in 
office, remarked to me. “Gur kids pick up 
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The gathering place,” as Oahu means in = 


English, saw ite fret arrivals more than |,000 
years age When Polvorsian seafarers ¢arled 

here in double canoes In [320 Vankee missionaries 
came to convert the Hawaiians to Christianity 

and to preserve (he ishand language in writing 
Some of the New Englanders’ descendants 

staved, helping to lav the cornerstone for toclav's 
prosperity with sugar and pineapple plantations 


that hagle get-up-and-go.” Blaisdell himself 
is Hawattan-Scotch-[rish: for a time he wasn 
professional baseball pitcher on the mainland. 

“Look at our kids today—tively, bright, 
talk vour arm off,” he addec. “When | wie i 
kid, vou couldn't vet a Hawaiian or an Orien: 
tal Kid to open his mouth—including mec.” 

[saw the difference myself when [returned 
recently to McKinley High School to keep a 


speaking engagement. | hud spoken at the 
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same school 17 Veuwrs before. On that occasion 
my audience, barely Oriental, wus so shv and 
polite that I-thought | bad tulled them to 
sleep. After my last talk. on Viet Nam, I was 
nearly knocked down by students rushing to 
the platform to debate with me. 

Their elders have changed, too, as I found 
when I poked through Chinatown in down: 
town Honolulu, one of the last of the old 
ethnic neighborhoods Jeft, and itself greatly 


reduced in size by urban renewal Dozens of 
blocks have been leveled to make room: for 
middle-income housing. 

In a noodle factory on the ground floor of a 
tipsy old wooden frame building; a dozen 
Chinese menin crisp white aprons and under. 
shirts Were patting up cloucls of four dust At 
the same time they were vigorously debuting 
—in English—the possible outcome of the 
weekend football game. 
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At the Sun Yee Hing meat market. amid 
dried actopus, Portuguese sausage, and raw 
fish for the Japanese dish called savhtms, I 
found the day's special: "Good leanstew beel” 

A theater down the street was playing 
a Chinese-language picture entitled Baitle 
af Inchon, A sidewalk poster proclaimed: 
“Filmed in Korea with a cast of Koreans, 
Chinese, and Marime=” 

A few blocks away stinds a huge Budilhist 
temple, with 2 Japanese-language school at- 
tached, and a meeting room for the Young 
Buddhist Association, which arranges vouth 
functions similar to those of the YMCA. And 
freshly relocated un a new street carved out 
of the Innes of old Chinatiown is o Chineése- 
oriented Bucldhist temple, where | found « 
busload of visiting school children, 

“We've become a tegular stop for sightsee- 
ing tours,” a friendly temple member ex- 
plained. “In fact, last Chinese New Year's a 
tourist couple noticed that our members left 
token offerings: of food and donk They in- 
sisted on leaving a case of Coke and a@ pack- 
ave of hot-cdog buns” 

The new patterns of life in Honolulu are 
well illustrated at McKinley High, once known 
ae “Tokve High” because so many Oriental 
familics sent their children there, while many 
Caucasian children attended private schools 

“We don't keep records by race,” principal 
Ed Toma told me, “but judging from the last 
names of 4tudents, our Oriental enrollment 
is down to about $5 percent Two of our last 
hve student-body presidents were haole kids 
And our basketball team this year has four” 

Among the many prominent graduates of 
McKinley are both of Hawaii's present United 
States Senators, Republican Hiram L. Fong 
and Democrat. Daniel KA. Inouve. No other 
Amencan hizh school cam make that chum, 


Big Five Built Island Commerce 


Althouch Honolulu has developed such 4 
case of mainiand-stvle urban sprawl that the 
View from many a lookout point is a sea of 
shingled roofs, its downtown also has grown 
—but upward. Some buildings rise twenty 
stories or more. Two of the tallest house the 
largest banks ancl the quarters of lawvers, 
construction companies, and insurance firms. 

Downtown Honolulu is the home of the 
storie! Big Five—Castle & Cooke, Alewander 
& Baldwin, Theo, H. Davies, Amfac, and (. 
Brewer—which for many years dominated 
economic, political, and social life im the is- 


National Geographic, October 1969 


lands.. Merchandising launched most af the 
firms; later they branched into such fielily as 
shipping, pineapple and sugar production, 
real esiate, banking, and land development. 

Hawaii's Montana-born (eovernor John 
Burns, who was brought to Honolulu as an 
infient, points out that although Biz Five firms 
continue to grow, expanded chipping and 
communications facilities ond the arrival 
of mainland firms since World War Il have 
loosened their bold on the hands’ commerce. 

“The Outdoor Circle may have more power 
than the Bie Five these duvs,” Burns arlded 
with a grin, He was referring to the group of 
energetic ladies—-my wie among them— 
who have sucereded in saving trees from 
huildozers, eliminating highway billboards, 
and keeping other outdoor advertising down 
hoa moderate 320. 


Dillingham Corporution Makes It Big Six 


Other firms are growing: one already has 
revenues larger than four of the Big. Five. 
This is the Dillingham Corporation, which 
has diversified enterprises ranging from Hrit- 
ish Columbia and California to Australia and 
Southesst Asia, tncluding much U.S. defense 
builiting m the Pacthe. 

A. spectacular Dillingham achievement in 
Honolulu is the Ala Moana shopping center, 
huitt between downtown and Waikiki on sal! 
marshes that were filled with coral dredged 
from the Pacific. it wos one of the first such 
complexes ever constructed and still ranks 
amone the world's largest (pages 502-3), Signs 
on its escalators urite barefoot shoppers to 
please use the stairs, 

At times I hove trouble finding « place for 
my car among Ala Mouna's 7,800) parking 
spaces, Its 155 stores sold $127,000,000 worth 
of goods in 1968, nearly double the business 
done downtown. The center's 300-foot office 
tower, topped by a revolving oestaurant, is 
Honolulu's second tallest building. The tallest, 
alsa developed by Dillingham, is a 340-foot 
partment building nearby 

Honolulu's boom has propellecl some citi- 
zens of mocest means ty spectacular heights 
in finanee and business. One is Chinn Ho, 
praduate of Mckinley High School and grand- 
son of a Chinese rice farmer (page 526). 

Ho, 65, told me he began work as an office 
boy in a- Big: Five bank and later entered the 
brokerare business. From his savings he 
bought land in various parts of Oahu. “Then 
local people started asking me to invest the 


Look What's Happened to Honolulu! a 


funds of their little Ages,” be said. A huis an 
informal svndicate; its pooled funds may be 
00 oF S100.000 gmc more 
“During World War 0, when people moved 
back to the mainland, | bought up a lot of 
ind, he continued. “I Was ablé to purchase 
come in Waikiki for 75 cents a square foot’ 
When some erie hfroni proper ‘ [here rep hel 
STO ast unre fool, Hono newspaper tried 
lollars laid out on a 
foot-square plot They wouldn't fit 
Ho also bought much of the Makaha Valle, 
miles northweet of Hondlulu, and is tum 
lelivhtiul 
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1 tradithonal trade for Hawaiians, wher 
frequently grow to preal sire, ts 


For it was: (he harboal 


ttevecloring 
tht made Monalulu— 
init SO] Murtores ali tife wn the cits 

calling at the 


These days most of the shin: 


fort are [reentere bringing the goods Hon- 
olulu reguites from automobiles to canned 
wup, and carving awat such home-crown 
HPOCLICIS 25 SUA fel pineapple ryen Lrist 


Inas trees are among the neariv Lil mullion tons 
MW cargo thatenter and leave the portannualls 
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distance a vear before he wis slain bY natives republican government headed by Sanfor 
on the iand of Hawai in 0 Butlthe reel 8. Dole. Rovalist altempts to restore the mon 
Opening leading to Honoluli's safe ancnorage preny toilet onecdin 1895 the (viper nm Wks Con 
wie mit chiscoverect until }7o4 Wicted of treason and boefly confined to lolam 
Word of that anchorage spreacamong mas Palace, She recenved a full pardon the lollow- 
iel at the by MFMning the Vn century ne [Tit Wear [ri ale ty ee Ol tei behest i bevle 5 eg hh 
harmed) Honolulu s destin’ 85 4 acite cross ecoment ad President Wiliam Mckinle 
Cis =H] prs pri in to ty rk fi Pts Hiwwreeati's ( oneress ae" pte innesanon, Sea Tao Vers 
ractant sandalweod. and to find both pro later Hawa was constituted “ terrlary ol 
Hons And Pleasure anrong the uninhihites the Untitled State 
anders. Ry the time: the first missionaric Honolula still preserves symbols of het 
wrived in iz the bucking port was thriving past: (ne oof the frame howses that were prt 


Vem Unt I msians, then owners of Alaska fabricater| far the Mssionarie in Sew Ejne- 
tried’ to found a colony here. Russian shins band and shipped around the Horn in sect 
verl in 1815-16, and ther crewe built no Tolani Palace, which housed Hawaii's govern- 
bho ee Which Tas (One since Oa peared ment ont) anew Capito) was completed this 
They also constructed «a now-crimmbled fort VERT (page osiil, d treasures of the Kame- 


I 1 hamehas in the Bishop Wlouseum 


An the land ol Rawal. Bacouragerd bv Amer 
uum tratlers, the Huawiatuines expelled the Rupes 
SLi fh Wear later 
AY mil-centut ch YU Whhhing Vex 
were sometime moored in Honolulu Harbor 
at a man could walk their decks for half a 
nile without getting his feet wet. Rough-and- 
renciy crewmen frequently clashed with thu 
fern Mssminnirie Whe Were delermined ti 


ofotect the iianters from BOUSe fn Sin 


Sugar Poved Way for American Rule 


Honilulu gradually becnme the commet 
cil mtiol of the isncds a1 nm IS45. the 
Dont! capri mover there from the tsiand 
of Maui In iis penod, Howat wus ruled asa 
constitutional monarchy by the successors of 
BRamehameha bo who haw! mile the ihinels 
one kaneriam. before his death in [S25 
Phe last of the Kuomehamehas cled in tS72 
When Armerican interesia in Aawar—#sn 
CLO In Saar —wWere frowing, stirring. sent! 


Ment fr Ennead bo ne 4 nite in a 


ind, Huwiaiian mane for the Punchbow! 


Te a 

r 1) | ut Lett Ba THe ee 11 
i| | = T lroe 

i l | i Tran ¥ li ili i 
WL Toe Crate ol Le Pepe. VOR Fist 

i 

VWemorial Dav, Bos Scoyts decorate each 
marker with fower lets thar bw school chi 
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CH Hawa simenin unitoarm durne Ware 
ior Ui, gdboawt hall were of langnese ancestry 
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Look What's Happened to Honolulu! 


The museum has sponsored much research 
into the islands past. Archeological excuva- 
tions of early occupation sites have revealed 
that by a.m: 1000 all the major Hawaiian 
islands were inhabited by Polynesians; the 
first ones had probably come from the Mar- 
quesas Islands in eastern Polynesia about ap. 
750. Voyagers arriving from Tahiti around 
the 14th century strongly influenced the cul- 
lure and introduced new kinds of plants and 
animals. This was the last big migration until 
modern times. Theistancl «lipped into a period 
of isolation from which they did not emerge 
unt] Captam Cook's arrival. 

Today's migration affects all of Honolulu 
bul, from the tourist standpoint, focuses on 
the curving strip of glittering sand called 
Waikiki Beach (pages 518-197 
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The strand i& pbout a mile long, a third of 
it controlled by the Sheraton ‘Corporation, 
which owns the famous Roval Hawatian and 
Moana Hotels and operates five others, With 
Leonard L. Georrell, Sheraton Hawaii presi- 
dent and general manager, I looked out upon 
the beach. Bronzing bodies crowded the sand; 
oocupants have an average of 44 square feet 
at Waikiki, compared to 57 at Conev Island in 
August. The waves were dotted with surfers 
on their boards 

“To be honest, it isn't a bie beach and never 
was,” Mr. Gorrell said. "It's certainly inadle- 
quate to handle the demands that will be 
made upon it. But we have plans to cut down 
on erosion and enlarge the area,” 

The beach's limitations have nat affected 
its popularity, In 1967 the number of tourists 


fille, RSS oT 





BOT ie Be BEE POT of 











wah « 





. vrkeq - - 
at 1 UIT | 








Colden cylinders of piteanypls 
elec] aoel coped rutchine= in the 
Dole Compan iinet liale 
are wh mre pel trite 
Prue Hawaii } | a Eb | | 
inuce Cnt ol if CIT itt pier 
| | el ay | 
ro lini iereil | i 
rere | CLT ker! LPuf i 
Li] | I Tht I | 


toght colors and bold patterns 


z T i | mee = 
ee lf ae PLP Le Tra 
i | ‘ in = i | t 
| in Pra ah | Lad li rr iLee LEG Pill 
5 os hl ' Ll 
i] werent n ies Sn 
| i 
| li | i | i ae Bd [=i 
a | i 
to be printed lia iy 
I ail ri I rugut } Led 
ha 
ni “i -] 
1 os - 
| i ar. Flonobulw Parl 
: 
L 
, 


i i ry 

lira o Hawa. mast of th f by GHEe 
L. 

i i a DEM i ETCETI j 

; | 
in he Mallon mark th at 

{ L Wel | Aro Lh i ae Lara 
I 

for the Hirst monins a PY indica TA Was 


iim Will rise again by 20 percent thi 
| Pty Waka hiate| PH ye im occu 
Ti =) i 


Tralee OF Nts ‘TL? TAPE Chee 


“Wie haw hipmicgT mre Wir. leorrel 


Went of Lhis i probaly the 


| i beach) mil cl i Hii wt Lert 
mec ing wit | m ti rth 
| 14 Cl in i ri] i | i 
Pay) fa | | Lh al | i LCT a Pret h LEE Li Ld Lud 
Sitar mind pineapple harvests combim ate 
pact | | f 


| 
kk 


idler 


Honcliule. ariel 


ty [cele i 
I . . 
I i. wee l 
Li LF ot i hi 
| i| ‘al Wha 
Lie cl | | | 
mel lie il 
a oe | 





_ 
ti Mi Wa il 
| ia ! he 
i 
Lit an 
j t f ca 
: “Thy 
I it TI 
i Tete | 
Li nici Ler 


Diamond Heacl 


pei rial iui ‘ 
Vos Li i ri tn \ 
stihl in busines vel 
Li if eee e oar mn F 
| Ro Hawatian, fav 
ti | mo ta | rc 


When [first came to Honolulu 20 vewrs age, the Koval wos 
the most promiment landimark-on the beach. Looking down 
from Diamond Head recently, | had difficulty locating tt 
among the concrete towers erected in Honolulu's frantis 
hate! Ten (paar S28 

The tide of visttors has risen steadily since World War fl 
sutred today by jet service and rownd-trip economy fure 
of about 5200 from the West Coast, tours! trafic & expected 
to reach three million a vear by 1975 

With real estate prices souringin Waiktki, even the lower 
slopHes of F1-foot-hieh Diamond Head were re enh threa 
ened with a clutch of hostelries up to ten stories high. A 
public outer, marked by thousands of “Save Diamond 
Heel” buopet fickers, resulted imo (its Counc Vote Ast 
Jume to purchase the contested land for park PUT POSES 

Mesnwhile, three multistary hotels alone Watkiki's niin 
sircet are scheduled (a open early next vear. “Pye seen a ren 
dering of what Waikiki will look 
Loca! businessman told me. “A solid wall of concrete.” 

[ asked Mr. Grorrell where it will all end 

“You hear about the point of climinishing returns, ‘con 





oa | j : : r : a 
ike When We are throwets, 


crete jungles, and all that,” he answererl “But | think the 
peopie whe worry about those things are working from 
fallacious premise. Tourism is absolutely the best midusir 
[Or On Brea thal can attract i” 


Men and Money Already a Problem 


SeVertheless, there are concerns about the growth. Where 
Will the money come from? Honolulu's Mavor Frank F 
Fasl, originally from Connecticut, has proposed m tourist lox 
as one answer. Where will pew workers come from? Hon 
lulu’s unemployment rate already stands below 3 percent 

lone who tite these questions Honolulu-born Lieu 
tenant Governor Tom Gill, whose father, a New York archi- 
tect, came to Hawail as.n tourst. When his ship stopped 
briefly at Honolulu in 1898, the senior Mr. Gill got off—and 
never wot back on 

“We get estimates that we will peed 70030 or even 
TO,.000 new hotel pooms by POTS Licutenant (sovermor 
Call commented. “We get other estimates that we will need 
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import faber, and if the imported Worker has a family, this 
fads to an estimate of around two-thirds of a billton datlars 


needed fornew housing, community facilities, roads, schools 
nie a) OT 

Wir el) walked to the windows and looked oul overt 
loluni Palace, fronted by a double row of palms, ond Aa 
Watahad Church, built of coral blocks by the missionaries in 
[S42 With its steeple anc paket root, it would be i chia 
icter on €@ preenswardin a New E.neland town. KRevond, the 
th Was a nbbon of bine 

‘Happily, nature hes put a boundary on our mistakes 
Mr. (rill said, “Most of our Aills¢ are town Steep ba Wbthvide, 
and our ocean is too deep to fill. We're going to hove ti 
work out a way of life with what we have. and with the 
newtomers who are coming here to live. And with tourism, 
which can make ws or ruin our wav of life.’ 
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Lt the Dole plant, fruit picked in the morn 
ws thes 
ore called, are trucked from the frelds to make 
their wav through ao series of sorting, chopping 
After 


Piri, 


ing tnay be canned by nightiall, Pines, 


slicing. and juice-making machines 
suces are finally packed inte cans by 
only a few wisps of fuzz remain unusecL Even 
the rind has yalue; 1 

On the packing line | met Katherine Napa- 
fuchi, one of Honolulu's many working wives 
“Ll put two daughters through 
lege with the money I made here,” she told 
me. Siost of the wives in 


aes pte catile leer 


business col 


CT yr neloehborhood 
work to make ends meet. The schools make 
is until 


Swett) arrangements ty keep our Kicks 


we can pick them up ot four or five o'clock.” 
Agri Workers in Hawai are Uh 


highest paid in the world, anc strongly organ 
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uiture 
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Zed, Feld hants on sugar Piantabons earn al 
least S.! 
rid Tac lorm Oper iris ha= been inlens 
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the northern tip of Lh 
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senerreen fieldsare burned, filling 


Hoan hour. but mechanization of hele 
nbait a Nth ae many men 


Kahuku sugar plantation on 
®Wo handd-cutting ol 
ne Wee: in the helcis When the cine 
is Troe, the 
the air with billowing black smoke are the 
emeli of braised sugar. The tire removes the 
leaves; leaving the stalks, protected by their 
aan content Then bulldozers scoop the 

the mills" 
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have movectinto hotel and construction work, 
where they are more than welcome 

The forgest enterprise in Honolulu con 
Knees fo be the Federal Government, with 
POM: mublitiry anc nival bases, 50,000 
SrVicemen, And an equal number of depend- 
ents The tsovernment fueled Hawaii's econ- 
omy to the extent if nearly S900.000.000 lust 


Wet. Trinst of i spent on (ian 
Aur Attack Took Tragic Toll 


With Pearl Harbor and Hickam Field on 
her Western flank, and Schofield Barracks 18 
miles northwest, Honolulu was a siratevis 
bastion Well before the morning:of December 


i, 4, when lnpanese bombers found eight 





battleshins, the backbone of the Parific Fleet, 


in Pearl Harbor (map, page 506), Like sitting 


ducks, sewen were berthed in a row 

Five of them were sunk or beached This 
tecn other shins sank or were damaged; 185 
planes were destroved. Among some 2,400 
civilians who 


perished when the attuck spilled into down- 


persons killed were al least 5 


town Honolulu 

When the battleship Aricona settled into 
the mucl, she took more than athousand men 
with her On the memorial built over her pro- 
truding superstructure, Vir. Robert W. Hart 


lectures to Gt AA erie Of SSLl wpstors As 





Many tourists ask if the Japanese had exact 
Knowitige of American ship dispositions 

“eo, Teplies Mr. Hart “Im fact, they 
hough at least one of the American carriers, 
Ww 





ich were at sea, would be in the harbor," 
Did spies ashore help guide the planes? "No 
- From the air, Pearl Harbor is the most visibls 





—— nndmark an the island anced hard to miss.” 


A ternfic explosion on the 
lorec nile, apparently from the 
havo DT ue ae 
the snip blew in and coat 
Me cre Pe i iL fiji a flan he 
the bodies of the dead wen 
LOL Ki | nies survivors itoam thy 
USS Ancong whbovel remem 
ber the Japanese gir attack o| 
December O41. For more 
than o thousand crewmen. the 
wteckagve became a tomb 
lodavy a simple shrine supi- 
farted on pilings obave the 
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Why hasn't the Arizona been raised? “We 
cent divers down in 1947 to see about bring- 
ing her up, but their cutting torches touched 
off gases inside the hull. Two divers were 
Killed in the explosion. Tt was decided to 
eave ber on the bottom.” 

Pearl Harbor is still o bustling naval base, 
With o busy off-duty program of entertain 
ment and sports for the men, centered around 
Bloch Arena, which by a quirk of fate was 
dedicated on December 6, 1941, with a “battle 
of bands” The winner was the bane from 
the Arisa 

Sports and entertainment in Honolulu to- 
ay demonstrate-an easy mixture of Kastern 
and Western cultural currents. At Honolulu 
Stadium during the baseball season, many 
spectators eat bot dors, Aut others cat carmen, 
vu sort of Oriental chicken-noodle concoction, 
with chopsticks. Saimin, served in a card- 
board bowl, sells for 35 cents at the stadium 
It contains Jnpanese-stvle noodles in a clump, 
thus Chinese-style bite of meat. 

“We must be the only baseball team in the 
country buving chopsticks by the box,” Jack 
Quinn, general manager of the Hawaii Islane- 
ers, told me. Honolulu, be says, is the most 
sports-minded city he bas ever been in 

“We led the Pacific Coast League in al- 
tendance in 1968," he said, “and-in 1963 we 
led all of the U.S minor leagues. fF we ever 
win the pennant, we might altract more jeo- 
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Island seccess story: Grandson of a Chi 
nee! imotitran! farmer, Chinn Ho plays an 
Tiftuential rie iri Howe's bustniess life. His 
Investment company tuilt the Likai, one 
al the world’s largest botel-condoaminiums 
(page SOh aon aA new restrt community at 
Makaha Here, in the [ikai's penthouse, ber 
wear i linghtily patterned shart on Aloha 
Fiidav. the weekday when evervone te on 
cournged to dress in island stvle 

Many Chinese came as plantation labor: 
ers. Saving their money, they become Land: 
owner and merchants. Today, Chinese 
comprise only 6 percent of the population 


Fast-puced change overtake: Kalakaua 
Avenue in Waikiki. A revolving restaurant 
tops the Ji-story Waikiki Business Placa 
The pineapple inspired the shape of windows 
on the Bank of Hawai, detant left. The 
frantic pace of Honoluta's building bom has 
cought up with the Liberty House depart. 
ment sore neh Photegrapbed only a few 
months age, tt hos already been jyartially turn 
down, soon it will occupy the first floor of a 
Hew svectaper hotel to te built on the site 


ple than some of the major-league teams.” 
The Hula Bowl, Honoluly’s contribution 
bo micdwinter football, is always a sellout, and 
even local high-school games may attract a 
capacity 25,000 fans 
An U\-million-dollar theater-convention 
hall complex, the Honolulu International Cen- 
ter, provides an elegant home for other éenter- 
tainment, runging from ballet to basketball, 
Honolulu is proud of its symphony orchestra, 
which had a budget of S600,000. In acdinon 
to subscription and youth concerts, i offers a 
WInLer opera season of six performances. 
such achievements prompted former May 
or Neal Blaisdell to. declare, “This. city is 
exciting. We jumped from a sleepy little place 
out in the Pacific practically into the 21st cen- 
tury’. Were good, and we're going toget better” 
Honolulons long felt thev had an uphill 
struggle to convince fellow Americans that 
they speak English, pav taxes, senel their chil- 
dren to school, and have mush-hour traffic. Al- 
most everyone has a story about the miscon- 
ceptions other Americans have sbout the is- 
lands. Mine concerns a New York producer 
who fave permission to the lively Honolulu 
Community Theater to present his play while 
it Was still on Broadwayv—-and was incensed 
to learn it was being performed in’ Einetish 
Now some £amaarines—-long-term residents 
—fear that, with the mepid development of 
Honolulu and the flood of new residents and 
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self and his wife: one with the ocean as a 
backdrop, another against the mountains. “I 
just can't beliewe the colors,” he said. 

He was right. I looked bevond the city to 
the ocean, shading from pustel green clone 
the shore to the deepest blue, with feathers of 
white where the surf plunged over the teef 
Behind us stretched the Koolau Range, tintec! 
purple and a dozen shades of green, colors 
Gauguin wed in his paintings of Tahiti. As 
many times as: 1 had seen the view, | was 
enchanted all ower again, 

So far, pile drivers and cement mixers have 
snared this view, but they have practically 
eliminated the fittle grass hut which Amer- 
tomns long sesoctaterd with Hawai [ know of 
one, however—on the norlhewst side of Onin 
lt is the boyhood home of Kekoa David Kaa- 
pu, Honolule’s urban renewal coordinator 


Bi tl hs int 





His full name, by the way, is hekoalauliio- 
napolihaulinhiokekoolau David Kaapuawao- 
kamehumehs His first name refers to a tree 
that grows on the steep cliffs of the mountains 
behind Honolulu, ancl his last name means 
“cup bearer to King Kamehameha.” City Hall 
colleagues call him Dive, 

"T slept in this house until | went away to 
college in 1954," Mr. KRaspu said as we eh 
tered the waist-high opening in the thatch 
He explained that his father, who ts descended 
from Hawatian alii, or chiels, wished to rear 
his chiltlren a5 nearly as possible in the file 
style of his sincestors 

“He thought it was a cood wav. We dicdn't 
wear many clothes around the place. My sis- 
ter and | climbed the trees for coconuts and 
nshed in the ponds, and played in the mud al 
the taro patches.” 

But even in Mr, Kanpu's bovhoodd, that was 
an unusual wav for Honolulans te live, ane 
the neighbors were upset, 

“They formed a delegation and called on 
mv father,” he told me. “They said they were 
cure my sister and Twould come to no good 
eritl, Years later, when mv sister had become 
a college teacher ancl [ hod graduated from 
Harvard, they came back to apologize,” 

Mr, KRaapu's parents hive since moved into 
a tadrct-filled howse behinil the grass one; 1 
i¢ @Qasier to manage now that both are in their 
70's, Mr. Kaapu's own two chiklten are being 
reated in a suburban split-level home. 

Such i the evolution of Honoluliu 

Mr hap sugmesterd a cool crink, and, 
taking up along pole, knocked two coconuts 
from a tree With a machete he chopped off 
ohne end of éach ancl poured o hole through 
the white meat I raised one to my mouth 
anid tirank 

The pale 
invigorating 

“T's only like that when it's right off the 
tree.” Mr, Raapu saicL “That's one thing thes 
cain never change in Honolulu.” THE END 








iquid tasted fresh, untamed, anc 





Svnchronined stars, two fulse killer whales 
iPreqdercea cracidens) hina Oo Pec hin ps 
site chrecions in Whalers Cove al Sea Lite 
Park: hand signals from (helt trainer sent 
them fiving. Visitors to the 70-acre preserve 
can alo peer titoueh slass a1 a cross secLion 
af coral reel inhabited by some 2.00%) narine 
creatures, and Watch (Or Ss CTT ih thee 
5a lal Coca Scence Theatre. Suchshows, 
attracting half a million spectator annually, 
belp finance sei-life atudies by the affiliated 
Oeeanic [reutute. 
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PRntvsrerihs Bi blur of a black proiectil hurtling past my head . 
Mionth after month we had climbered over this cliffeict 
the auther and an §,000-foot spur of South Africa's Drakensberg Range, t 
ARTHUR BOWLAND © o family of three black eagles. And time after time, the mot 
hit) atiuckerd, asf trying to knock me over the precipice. (nm 
Hee Irom ths a, she raked the buck 1 ewenter wit! 
gtreiched tulons PID i TPO WealSst Do Pht k. Fortunately « 

grazed my skin (following pages) 
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claw at punishing talon and heard angry hisses from beaks that 
loathed and tore, At the last moment, they disengager! and soared up 
to the clouds again, 


I Woke at the nest “He's pone’ I yelled to Arthur. Apparently , 
fnightened by the batile, the cagiet had attempted them A hik! 
Then | saw him. Against the rock face, the young bird's speckled , ' 


body floundered and bumped, his wings flapping inexpertly as he 
fought for balance. It was wseless. The wind, always strong on this 


mountain, blew his flailing body Into 4 crevice far awa, 


With fering speed, 
fhe female (apposite!) swoops 
foward fhe ania | wae 


[ knew I had to find the caglel Only three months old; he would knocked strawiing,” she 
be easy prev for buzzards before dark, or jackals or wildeats alter- recaeiis, “ancfell my sweater 
ward. “Em eoing after him,” 1 shouted torn from waist fo shoulder 
“iO!” Arthur protested. He pointed to menacing saffron clouds a: CWS raned py O8cr 
in the afternoon sky, “There's snow coming up. And if that’s not (below). Fortunately fhe 
enough, the old girl will tear vou to bits.” screatcnes were gat 


The foviaié is hoger aad 
More aggressive (an Mer 
mete, (hough cooratian is 
identical er average 


It would have been os easy to abandon a member of my famils 


Onmy many weekend tips to the mountain from my hore in Dur- 
han, I had watched him evolve from tiny chick to proud young 


tugle—and my affection for him grew with each visil wingspan slightly sunesses 
lt had been 4° months eariier, at the end of May, that Arthur and Nhat of the American bald 

[ saw two eggs in the nest. In July, al winter's height, we observed eagle and rivals that of 

the punyscrap of life which hatched from one. A-grotesque, ungainly ihe golden eagle. Bold 

head wobbled on a spindly neck. named him then: Ternujin, the hunters, black eagles jive 

bovhood name of Genghis Khan, who was known as the “Rider of Dy sereer magcery OF ne shy 


Nafura! anemnes are faw, 
bul Are and once 

may cannan favorite prey. 
The Pe DO- Se Ayre, 
Shee Harmar screbtines 


Heaven.” It seemed appropriate for a voung black eagle 

I watched him lose his down and acquire feathers. He amused me 
ie he preened them with his beak, then sat back like a small bov 
tmucy haping hire mother would look behind his clean ears 


He learned to recognize my whistle when | came close—as | did shoot the birds, befisving 
many times while the adult eagles were away. sind he grew fat on they kil iambs, and 
the rabbits and guinea fowl) we browrht herdsman capture fhe 


chigks for food, 
Majestic Birds Match Mountain Realm 

This ¢ncounter actually bad beeun long before Temuyjin hatches. 
Newspaper photographer Arthur Bowland had set out to photograph 
the black eagles faléo called Verreaux's eagles) that wheel over Natal! 
Province and the Drakensberg at the border of South Atma und 
Lesotho (map, page 5387." [went along because lam happieet im the 
mountains, ancl when | am watching birds 

As we approached the mountain on our first trp, the barely dis- 
cernible track probed] a mist-shrouded grove. Then the trees were 
fone, and with them the track, We continued on foot, climbing past 
mimense boulders. Qur packs were heavy. Vhe cold aur cut our bungs 
Eventually we reached a plateau flooded with the golden grass of 
winter, Its shadowy places harbored pocket= of snow. Above us 
enared the massive slab of rock which bore the evrie 

The morning sun showed a fit place for black eagles. Glinting on 
their snowy mantles, the heht raced from mountain to mountain in 
vaét sweeping strokes. In these remote peaks, which rise above 
L1,000 feet, the eagles reflect the characteristics of their surround: 
ings Aloof and relentless, they live by hunting and killing, by mas- 
tery of the sky, by streneth and expert vision, and hy their wits, 

As we battled up a steep, snow-fled gully toward the top of the 
mountain, a gigantic shadow swept over us, Gilling the air with rau- 
cous scr¢eching. From that day, the gully was our point of contact 


*For other accounts of caches, dee “Sharing the Lives of Wildl Golelen Eases,” bv 


Joho Craighead, NATIONAL GEOGRAPHIC, September 1967, and “Fey to Eye With 


Eaetes, hy Frederick Kent Trusow, Janiitry 190) 
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rma WEEKS: Flump and alert, the chick Ten frHREE WEEKS: Gentile mother uses ber Enis 


lends on shreds of ment mined by his meoth- tharp beak to feed her woolly offsnrity 





SiX WEEKS: Heak, talon: nd hbesul ernow more 
acultiiike. Feathers puih through full, Wob- 


| oy] 
Ding eftect. he toes to <taned on-unsteody lev 





EIGHT WEEKS: The eaglet does his own butch 


— i 1 ml rT 
eninge. BHrownieh plumage will darken over 24. 


J i 
years, unt) he is as black as his parent 


P'WELVE WEEES: [howrh selult in Ippearani 
Temutn keene to the nest. He will not venture 
fo fiv until his fourth month 


San National Geographic, October 190% 


with the eagles. The sky unfailingly showed 
two black specks as we began the final ascent 
Vod as we climbed, always the female came 
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it io ace 


“You two women hatl betler sort things 
out,” Arthur said. I was her usual target 
Arthur discouraged her by shouting or was 
ing @ stick. I learned to zuess the probable 
angle of ber attack from. the velocity and d- 
wind 
and fling tmvsell 


and ta duck. dearlee, 
to the ground to 


Ons (pames 442-35) 
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OOMAIN of the Afmean black digit extends fron 
South Africa into Eevot Wild, broken highland 


offer the space they must have to survive. 


Eagle's princely profile 

fhaes Tie ferro of a premetyre 

fal frac fhe fest while Ais 

mother tough! with ae jacka! 

buzzard, Blown far trom 

tre est, hireatoned by 

swooping burrards, Terrcujin 

laced almost certain death 
“TASS moAhis of snowing 

him were fot gong to and 

hore. sad fhe author 

Wo vowed fo search Wahl 

che found Ar. 


rh AR OC by sWeEe_ing ih tne hind an UnSis 


necting yittim and knocking it from a leclae 
At firat we offered food simply to entice the 

mother closer for photographs. But as our 

iffection for the caghes grew, we brought up 

foor! so that, through the bitter winter, they 
it lens! Ane meal 4 Wier 

1 ul tie! Carcass ol 

retreated 


would have 
Lrnitialls 


the escarpnnt and 


a tabbit aton 
One dav | 
stood only t few stems from the offered nied 
“So eagle will come so close,” Arthur sad 
The bird screamed and dived, but she wold 
Then Arthur with 


‘hes 


1 _t 
nae ep roach the food 


inl | saw her climbine high 


iy au 
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attacked us; perhaps that was womans work, 

In the mest, the seconel eer clisappedred 
Even if it bad hatched, nature usually decrees 
that only one esglet survive. The stronger 
chick kills the Weaker or, getting most of the 
fool, starves It to death 

Arthur and ] set wpa blind on ajedge nea 
From there, when Temuiin 


Wis Tih 4 few day old, we watched me<- 


the nest (below | 


a¢ the mother cagle few in with a 
hvrax and began to feed him shreds of meat 
In motherly fashion, she would also preen 


Tie rivect 


his neck feathers, and sometimes would tidy 
the nest, rearranging the branches ane remov- 
ing old bones and fur 
The eaglet grew. His eves were now hoorcled, 
his beak developed a prominent hook. Becom 
ing cwire of bibs Wulons, he flexed them often 
Temujin was three months old when spring 


burst from the branches 





incl pushed twp 


through the naked earth. Small flowers car- 
peted the veld, and ictcles melted on the rock 
face He was fully feathered now, although 
it would be 4". veors before he acquired the 
distinctive black-and-white plumage of hits 
parents 

He Happed his Winks, voractously gulped 
his food, and ctrutted in the nest. Aut he ig- 
nored the bequiling attempts of his mother 
to vet him airborne. Intuitively he seemed to 
Know, “ANOr yet 

Now, as | watched him being blown out 
of sight, precipitated into fight by the terror 
of the battle between his mother ancl the bur- 
rar, T felt an overpowering responsibility for 
him Hoastily I pulled myself up t 
the ton of 





le rope 
the escarpment; already the sun 
Wis fan in the OmMiIinGus na Th 

The wind seemed to shake the mountain 


Sometimes. ae] strougeclecl arainst i among 


ina racing wind the author fought 
her way Over a mouniainsige to 
ihe downed femujin, Again trightaned 
by the buzrarcda, (he aagiet leaped 
uo Boo was blown away, flung agains! 
rocks and fassed by savage guats.” 
Two omiles from the nest she found him 
& second time, Ais jag ted (below), 
farnujin submitted quiety fo being 
carried bach fo fre pest. 

After moni of watching fhe eagic 
family from a Glied of sacking (feft) 
fan fee! above fie most, [he auihor 
reall that ie sagt grew accustomed fa 
her presence, But the parents never 
accepted her, they ataceed when sie 


Th Hee ST BETH eee jdt | ASE Jee Lee 


brougnt fher youngster home, @ trip 

(haf required ferto climb fo fhe top 

of fhe aii! and then drop by rope cown 

fo the nest— “a swaying nightmare. — 
Two weeds Jater, called alot by As 

Derents, Temuljin soars near fhe chy 

on inexpenenced wings (rigat), Later 

he gained the sei! that manes the black 

eagle one of fhe most graceful of fipars 








the boulders and crevices, T thought I saw Temujin, but it wie 
only a branch blown aloft 

for an hour. Finally, os I clung to tufts of crass and 
looked over a rim, [saw 2 quick movement—the flick of a tawnt 
eye. How small he looked against the towering mountainside! I 
edged down, whistling to him, His body heaved from the buffeting 
he had endured. Yet he watched me unafraid (pages 538-9) 

But just as] reached to pick him up, o our of bussards ap 
peared over the rim, Frightened again, hie leaped into thé ai 
Caught by the wind, once more he was hurled down the moun 
tain, aut of <i¢ht 

l tried to follow, so diel the bursards. Momentarily they turtved 
on me, but then they sought out Temujin. Circling over him, thes 
unwittingly roided oe to his hicing place 

When] reached it, Dlifted him firmly and tied his lees. ignoring 
the swooping buzzards. Arthur joined me. Hurrving meainst the 
approaching night, we started back to the nest 
—with our 
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two miles distant 
ACHWIESCEnL Cares 
wrapped if) mv sweAler 

Atop the escarpment we were 
greeted with the striclent inerati- 
tude of Temujin’s parents. “Take 
it easy!" [ shouted as they dived 
at me. “Eve browsht your baby.” 

Two weeks later [ watched him 
fly, He rose and stretched, extend- 
ed each perfect wing in tum, then 
stood quite still, His parents ware 
hivh across the chy, calling to him 
He looked up: then, with breath- 
[aking suddenness, he wae fir 
borne (poze S44) 

He was inexpert, but the rapture 
af movement and the wind in his 
WInts seemed to intoxicate him: 
He rolled and spiraled in the up- 
drafts, then plummeted in vouwth- 
ful abandon. The two fiercely pro 
tective porents flew beside him 

There wis litte reason for me 
to Tetum fo 
the three engles, the nest receded 
In ingportance as they roamerl farther afield 

Hul we did go back fo take o rabbit. Where should I pout it? 
| wondered as we watched the eagles, high above, Then 1 knew. 1 
held the carcuss aloft in my hane 

The mother eagle circled near, veered off, and circled near 
again, watching me. Then she climbed almost out of sight—ance 
dived. Again ] wondered, would she vo for the rabbit? Or me? Het 
unerring talons snatched the offering as she winged past (above) 
Then, climbing, she gave @ triumphant turn of ber old head 

Men who have studied birds savan adult wild eagle's behavior 
is nol likely to change from ferocity to friendship. Vet | like to 
think that parting look was a sign that a tenuous current of 
understanding had passed between us 

| watched them fly off, three eagles weaving their splendid jo- 
etry against the Drakensberg clauds—wild, remote, magnificent 
rHE END 
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[halt foviowed would send he: 
once again toward the heights 
i duos truce, ihre fernefe 
swoops in fo snatch # dead 
raboirt from the author (above), 
WhO adits if may fove been 
More an ac! of erpediwenty in a 
time of food acearociy faa a 
hon of friendship. “Sire fook 
The ood Wh ip eoiern! 
iiumon,” Miss Cowden recalls 
remamning every en an 
untermaiie Bind af prey.” 
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Indeed, T never lost my enchantment with By Melville Bell Grosvenor, LL.D, Sc.D 
ine Age of t hivalry [ have chimbed caste Pciter-in-( hief and Chorrman of the Bord 
ruins steeped in Arthurian legend at Tintagel “ational Geographic Soci 
n the cragev coast of Comwall: sought. ow! 
Robin Hood's Sherwood Forest in Sothng Bold warrior and valiant steed thunders 
hamshire: trudged the Pyrenees where Chat down the lists in the Joust of t] 
lemagne’s vassal Roland fell in epic battle enactment of a medieval 
nave ¢€ eolored a6ties on the Rhine 
ler ctadels in the Holy Land 
wioiig of the French 


tT a | i aire 5 OL ! 


the ramparts of Richard 


i 
oown Loe@ coOormcor of 





Camere 


] 





eneath its walls. Snub-nosed barges plying tor. “The old hitch around his neck choked a 
thi rhe are sete Oe Am: BELL crac! nore eV fine i cri llercl hurr! al wit jn - 
‘hips bent on plunder. Settling on the tand Our Book Service crew wis getting excites 
[he ratios). those Northmen gave theit Voice after voice added suggestions 
name to Normancty and became the Norman “Bot the feadal pyramid, built on the bisis 
ho conquered Magi Che Tye TU in one —civing homage Lo 
l had threpiler! the streets of thei i Oe preen oulrin't stand without the concept 
Rouen. Prem thi thedral enahrining Rich fealt Thie <temmecd from the bond ie- 
ircl’s heart. I hod «trolled under the venerabl tween a warrior chief and his companions In 
(TE -ariiie lock to the morketolace wher the Germanic tribes thal overran the Roman 
OA of Are Ww buried oat the stake Fy mire. 1 ne POU wind ith centr ty 
| shuddener j ier Lae Reuit th rT CEMETI- i | Th fob tha L7otns At hid Sod Fall com 
red) the gia he hod brought France, th the Vandals whose wanton destruction ¢re- 
im itl clad in knieht’s armor, who won a 
coronation of Reims for (horles Vil through 
lh hit [Tee 4 PROF at LITiCnml 
thovebt af Joan, and Buchared, and Roland 
md Lancelet and Gumevere, when | began to 
(il i be tH cr Lora : LAEVall ty 4 
Merl ie | if i Te itl hit linnt Hines! ET Vici 
leim. Here Was our-opportumty to Oring to 
ie & Pesplenden Aca, of Vian ken 
ind fair ladies, tournevs, codes of ivaln 
hi Pri ist it ier | ir =Screi en bee 
Kiights Were Heroes on Horseback 
Chivalry: The i) ah tl Basically 1 
Wel oe eli ithe horse, LIAS os Weil sol hs, 
iy] LIPS i_| ry” comes from chetial 
Me rl cya aaa hi arr Pre 1 lor hors 
With i] a worse th L perl 4t uh lis | 


i 
I rot i 1 Fins r 
4 BLE | OF we Pb Ba Lie erc heron 
TEL] ae Were fo ACC! WT. oe yer Lit 
pone PUT oye | es bid to be bred to a 
; | ie . i EF ij f| I haath Ei 
2 AM Strenvin a; | Y ol Lis a 
Bi ale i by} We be ntreciui ec, iron thi 
| | 5 
eocl & CAPAIVILAn Ciune Oh his best mes test 





uri Thi i oO ht il 1, acd. on 
- I tITTULe Le relat | mised 
but A Wir fiorse a mor must have cos 
1 pret fie hy 
i j - j —, | js j 
- ; Vy . } 4 Clue) th hMrnne Of BION SD Os a lbhe&ro 
ke am i | iW CPL I L , El LAE el L ‘ : i . i 
Pere. sO he Se Tie) LLM ACerSs. in Tim 
riley Ath ten or a E Deas TATes r \ 
Cor eR e hee ol Tre aAcrArPOnN- if ci 
j FI al j = are , 
Acid to thot the cos Premount and equi 
| | sallew at the » Helly Aa festival, celebrat 
| I | r [|] I 7 | rt 7 i} ir I me =; 2 T i. i 1 | = 
bit I a) ! MT battd, LEiE Hilal iw the er i PUI IF Pace Ta 
1 
Vid b LPs locas 
Tis r rt | | I | 1 a a 
a Lae L=t bey. a | 1 i bad . f | | 
I i 1 ra | te 7: — t .. amy e 
Wi iif] aa fi } rrYyTe I trary ! lari ate rk . ee Lil 1 ancl i Ti, iL! {] I i} Letri LEE 
J Se aa Be! a! i I 
ants lands to his retainers in return fo deities who live on-in our days—Tiw (Tues 
i AT cet cales 4] has rhur 
their rmoilitury 5 ie, Vint KTnt am oa Woden (WeEenreday), 2ounOT urs- 
F . ti : 7 beng | i | ; i 
| mor fe bee nik vi | Cn Means We Soe jt Pit Frid 
z 4 ; | i F | af = } | t 
i Te a | i Lat th Fallon | Ll re Re til cli n il Fil | 1 KTS BR i, ae 4 
I= | i “EE | F | | 
1 how bool orodmyclion Was fected by CEELC Ew lo kee Haron [oud Perit 
7 1 7 a - =| 
the froduchoan of the hore collar, Whic| ADMIN? BUT ipa Lane CAUTCchA UPeed hi 
f ‘ ; . i bs tins ; by] 1 repay Por bye ry ti I 
rr [ri j ier] I Li i horse bly rij iil | ‘i Eli tied Lie Lee = ht Li | i bial cut be 
j 1 a a ; 7 "T hw ely 
LEETH nin er } pid im [4 Lire nrPoye | |. | 11] | WeeEE ith herk CELE Sa iter] 


Vast double hualwark enci ” HCAs sine, 








these supercharged horsemen to nobler en- 
deavors—fherhling infidels.” 

The Crusades! We'd tollow (Crusaders to 
the Holy Land, and pilgrims trekking to 
shrines such as Santiago de Compostela in 
Spain. We'd trace the rise of Christianity 
from the catacombs of pagan Rome, see Con- 
stantine founding a new Rome in the East— 
Constantinople. We'd observe silent monks 
in somber cloisters at Citemux and hear choirs 
in the cathedral at Chartres (page 540) 
show the glorious 
volunteered Charles Hyman, art director, 
‘ond explain visually how meécdieval artisans 
bolt Notre Dame din Paris.” 

“Without Mohammed, no Crusades,” ob 
served Anne Kober, illustrations editer 

Surely werd show the vigor of 
Islam and the many contributions its culture 
made to medieval civilization—arts and sci 
ences, scholarship as wel 





‘Lets stained @lase<.’ 


Surging 





HS SIC, 


“And Arabian steers,” Mr. Severy said 
Golden Age Leaves a Lasting Imprint 


The resurpence of trade sparked the growth 
of towns, the rise of guilds, banking, the puor 
leving that led to parliaments, and the fearn- 
ing thal gave os the universities of Bolotna, 
Paris, Oxford, Heidelberg. While today's 
campus turmoil dinned in our ears, we would 
savor the brawling life at infant universities, 
where many of the scholurs purser serious 
stuchies, but others attended mainly to tipple, 
riot, anc wench. 

We'd see shrewd merchants building gilded 
empires of trade. Wealth of the Hanseatic 
Leave that limked cities from Londen. to 
Litheck on the Baltic to Noweorod in Russia 
produced a sunset glow of chivalry at Rroges, 
a canal-laced Flemish ctv | find enchanting 

Jousts served to channel warlike passions 
into courtly cisplaw. Associated with them 
was the chivalric ideal of romantic love that 
put woman on a pedestal, worshiped fram 
afar by knizhts who broke lances in her honor 

As armor erew heavier, the knight's role as 
warrior @rew lighter. The noble gendarme 
(rman-at-arms) hac scorned as infants the 
peasants who fought on foot. When this in- 
fantry came of ave and could hole the knights 
breastplate with a musket ball, he paraded 
his Gleaming armor more for prestige than 
protection. Our chevalier hac become a cour- 
tier, sometimes cavalier in his treatment of 
lesser mortals, but ever chivalrous and cour 
teous to the damsels he courted 

Professor Kenneth M. Setton of the [nsu- 
tute for Advanced Study in Princeton, New 
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Jersey, jommed us as principal author and con- 
sultant, Other scholars penned sprightly es- 
save: Norman -P. Zacour, University of Toron: 
to; Urban T. Holmes, University of Narth 
Carolina; T. 5. RK. Hoase, Choford University; 
Paul Murray Rendall, Ohio University. 





NATIONAL GEOGRAPINIC writers and pho- 
tographers traveled through the medieval 
weorld—Canterbury, Cluny.Cologne, Cracow 
Constantinople, and from Norman Sicily to 
Hanseatic Norway, Mont St. Michel to Mecca 

At lone last the labors of creating Tie Ape 
af Chivalry were over, The other day Mr 





Severy ariel [ pause to leaf throwel the fin- 
ished bce ke , feeling the rontented chow that 
comes from achieving what we Bad envi 
We examined the stunning 16-page 
foldout—the complete Bayeux Tapestry in 
color, with Wilham the Concueror’s mounts 
splashing ashore, his knights nding to vietory 
over the unmounted Saxons at Hastings 

tasked Mr. Severy why he was grinning 

4AS you can sec,” he replied, "basically i 
ail has to do with the horse.” 


Shree. 








The horse—and heroes, and handsome 
ladies, and more than ten hundred years of 
thrillme histor, * - a 
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Southern ~ ** 
Slliveunteme 
Trial by Mud 
and Water 


By NATHANIEL T. KENNEY 


a 
Photographs by BRUCE DALE 
Both National Geographic Staff lS 
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OUTHERN CALIFORNIA is still with 
us, despite the home-grown prophets of 
bw doom who predicted it would slide into 
the Pacific Ocean by Easter. But for a while 
it appeared nip and tuck. 

Last winter the heaviest rains in recorded 
meteorological history deluged the new 
American Mecca, triggering landslides, floods, - 
and general havoc. More than a hundred 
people drowned, were buried in their homes 
by waves of mud, or lost their lives in 
storm-related accidents. The works of man 
and land itself suffered an estimated billion 
dollars in damage—and insurance covered 
almost none of it. 

Meanwhile, in the high country east of the 








TWO AGAINST THE TIDE: Patrick Harney, left, and 
neighbor Fred Nicholson struggle to divert a river 
of mud from Harney's house behind them, Already 
the torrent engulfs other homes on Rainbow 

Drive in suburban Glendora, amid the foothills 
rimming Los Angeles. The nightmare struck last 
winter, when record downpours deluged Southern 
California, and mountains flowed like water. 
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Cy AT HES PERIL does man tamper with nature's 
delicate balance, or ignore her erratic wavs. 


In Souther Ccalifornia last winter, torrential Tis 


turned fire-denuded land into uo Niseure of rowel, taking 


Mian 
Versus 
nature 


more than & honchred bwes and wreaking hey 
oc in arcas Where men had built precanousls 
on steep hillsides. In the narthern Midwest, 
i trosen tome bomb <et off by the wanning 
breath of spring brought Hood and destrne 
tion to parts of five states. New tools. for 


wealher forecasting helped avert widespread 


disaster, but where mon let down his ecuard, nature 
thrust with wounding speed. 

lo examine these catastrophes, NATIONAL Cro- 
CHAPHH dispatched hwo feame of writers ond photog 
riphers. Nathaniel T. Kenney and Broce Dale portray 
California s suffocating mudslides in the accompanving 
article. Peter T. White (below, second from right | ies UF Ta 


his coverage of the Midwestern floods with plidovraplier 


Thomas A, De Feo at first warning of record snow packs 
Here he joins Gen, Georte A. Lincoln, Director of the 
Oice af Emergency Preporedness (holding map), ona 
damage-assessing Hight. Mr. White's article, including 
4 report on hiardest-hit Minot, North Dakota (above), 
begins on page 574.—THE EDITOR 
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Soldiers in a losing battle «tac! 
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oastal Pans. record snows caused) centh 
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damage As in the Wlidwest, soring thaws 


ater produced further foocls in the lowlands 

Much of the catastrophe I witnessed mvselt 

CS Ee naliy-in the Shire [OL | lite in InvoOnSs Mnzing 

midtown Los Angeles. (hilly |) sought to learn 
: 


its causes, and whether anything can be done 
to prevent & recurrence 
Within an hogr of loncding in Loe Angeles 


| heard a proposed solution. One of those 
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lo meet-eventually in the Los Angeies area 


Was DTATAniwWne Dpasser on Hollywood's 


Sunset Boulevard 
Shape wp, sinners!” he shoutecL “Maks 
wOLE [eral i” witl mit hes LOTHITe cy | a] | ae | 
YOu Into the Pacitk 
Next dav, when | met Dr, Martin L. Stout 
isociite professor of geology from California 


State College at A4ncfeles and a leading 


F ryt . TF T f i ry on 1 be | 
eniineering @ealogist. 1 quoted the street 


| " 
1 t F t il : r wT : 7 | 
LG eee eee i, fl Sei fl LE Tel 


= 
iz . i A 1 
| a Frys ry i | | | Pye i oe ee f 
He = mid L cy LPL | eats re " ey AE 


de. Fir li 
| i! i ieee | jtatil | 
ral i Li rime li 
I i, ' Ty, rt ij 
J | wit Pry 4 Ler 
1 it i ] | ii ric} 1! 
{ i Vien i | Crist €£ sf | rity Thi 
i | = - 
4, Te A Pha oa i i LT lathe | 
{i ] LLe Plott It |! bo! 
| ry ic = ‘MONON 
L | i7TTs cil I Lay lt Li. 
Lh We real oul eri > VOUT 
lreorgac ae | j im Tho to cirtim 
meth Wa | LT help iTiin 
i = | 
Tit 1 he nT Tie | |! Pik Lit {= 
it Lid | i 4 iin 


py rray 
eee? ee ae 





| k t i E hi 
| | i i] i 
: i cerlerl Ll iben cel ESE [ITI 
i" LI iy i nt | Ficagileta i | u 
Lomo] i Neer) | eas | | li | 
wiih iettie | oF J 
yd ae [Phi ji Leal | | ieee 
] | [] 1] | { | }.1 tt Le | | iT 
met lL] I tL i iil I ito l I rit I 
| cri Tibi a 
t Li | ‘] it ' | i] | Fel i f[ tal | 
mM] WMaeen “aun i Pathe 
i I ie it 1 
Ly | pt i | 


E i 
oUthlaned son shining day alter pleasant ca 


On the hills and mountnins the thick chan 


arral dined mle CN TMOSTIVE Unter 26 always 


and upwards ef 100,000 acres burned 
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In our area We ansWered more than 6,(4) 
erase ane brash durine the Ipst 
cand Chief Engineer Reith 


Ee. Klinger of the Los 
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It was a record, but as the populahot 





Struin af his ordeal reflects in the face ol 


Patrick Harne ne-weeary after a might of 
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Burn a hill, and tt loses nearly all its 


apaciv to sonk wp even & normal rain,” 
explained Supervisor Wilinm T. Dresser of 


the big Angeles Nahonal Forest overlooking 
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measured fainioll never equaled churning any 
like perioe on record” 

Immediately the surface mud and gravel, 
tilreachy well soaked, washed from the slopes, 
amashing into hillside homes through doors 
amd wintows and trapping people in their 
their lower reaches, outrageoqusls 
swollen rivers choked themselves with debris 
ancl PINE oul a [heir courses 

After flood cume landshce—to be expected 
in View af the area’s geology. Formed by de- 
posite on the bed of an ancient sea, the sub 
terranecan éarth consists of many layors, some 
of them clay or other slippery material 

Chver the centuries, movements of the earth 
that characterize this highly active earthquake 
rone bave tilted anc fractured the layers into 


wis, In 


a jumble. The micl- January rales penetrated 
to normilly dry sloping lavers and loosened 
their bonds Also, the sheer weight of water 
soaking the upper soils may have been partly 
responsible: in any event, siding began af 
once and in some places will continue. 


Foothill Citivs Suffered Mast 


The February rans that followed the tropt- 
cal deluge came from normal North Pacific 
storms. However, stations reported rainiall as 
much ws S800 percent above narmal, It rained 
frequently, with occosonal clear periods, 
from mid-January until Sunday, March 2. By 
that time Los Angeles had received. a record 
25 inches of rain—almost twice the vearly 
average—with the wel season still not over 

In the Los Aneles Basin, a slugwishly 
drained comstal plain ringed by mowntains, 
nearly 100 cities occupy hand once cevote 
to agriculture. A score of these cittes mestle 
im the foothills, As they prow, they push ever 
larther up tie slopes and mito the canyons thal 
drain the San Grabriel Mountains (map, page 
S06). The fiat lond of the basin vearly grows 
scarcer and more expensive. And a house with 
a view Is fashionable, even if it must be pegged 
to the hillsicle by stilts. 

Glendora, population 432,050, 6 a typical 
foothill ecitvy, an attractive, 





eelf-contaimers 


Anything may help. A neighbor add a 
mailbox, to o dike protecting the home of 
Glendora Police Set. William H. Hayes, Jr 
Thigh the gravelly stream faet erodes the 
borricate, raing alackened just in time to 
save Sergeant Haves: home—already in 
untlited three times During this onslouht, 
the sergeant watched helplezaly from across 
the street, trapped there by the sudden cis- 
cate when he went to rouse a neighhor. 


Community ceplacing the fragrant trees ol 
larere citrus groves. Although the city suffered 
no fatalities, it counted 160 homes badly 
damaged and five destroverd or stricken le- 
Yond repairs 

Glendora s experience, | seemed tome, wis 
the entire Southern California catastrophe in 
microcosm. And the personal disaster of Lorin 
Rimer, who owned a =45,000 rambler on 
(oendora’s moderately steep Rainbow Drive, 
lypified the experiences of hundreds 

“hires, Rimer and | came here from Punx- 
sutavney, Pennevivania. tn 1947," he said, 
“and bought a house on a nice hillside. Then 
last summer the slopes behind us burnecd—for 


7 ‘ = we 
_ - 
i rm 


' =F 


_ 


oT 2 





i 1 | : 
if | i mM ak Lui [ W il ‘ee eat i i Mui rst Wok 

I 4 ‘ J E i ob j i. 

ne heghborhood realee ET ee! mt he Ome 4 hha ie Ww 4 | 

we held block meetings to make plans wn v ne. A eo OT 4 Leino | 
tacked | With. 3 i uric] Sanricl p lh iW i i] ir | sa Tre Til ped 

cil ove Rainbow Drive has ne fon off his hoot: it he mace it to hieh eroune 
control work P 

Heh = pul ; fe ; Escape Hurard: A “Hot” Window Frame 

| ne rst heavy’. HI CaM Of Suna ai Fe 

, i 1 7 = ; | e Lore 1 
lin 1 Cin Monday eo much mid and water oy TOW our] sf TATA ir) Taam . Wh 
Aas Comme. out of the mnvon mio the street chow be ch. el Ler od Winlievt wate Li | 

ial 
2 ! i] 

Lnat Ma | - i i | rit LT aE i*| 1 be Tht CTL eens | 15 tr tia Ta 
- yoas Th li a i | | kT Ly 1 Li ut Wi it] i i 1 1 hil ' 

e T I 1 r r ge a 1 

| A Yaa a Eh LOE Peed ‘oe icc whee | ie) 7a a ri ia Mariage be I Jury 

I he = | 1 
obrse gravel and boulders: We fought it al b window, fast 
lay ord inte the ey Le went te bed tiitn) W eo eC Lcned Lie siti C Wilks Kl 
a as | 

ne Wwe bao thine ree] Pitas rea Te | eli Sie Cue ow | heyy si | 








wiring had charged the metal window frame 
l can't de tt" she shoutert 
You'll have to, | said. “(therwise we'll 
be buried alive, 

‘Cin the third try she Went aut, and | wenl 
through behind her. was so keved up that] 
barely felt the electricits 

The whiter awept us mavbe a hundred 
yords before we could crawi to 4 house on A 
high lawn. | couldn't understand why I was 
unable ta stand up. Then | discovered my 
pajamas were filleel with heavy gravel My 


lews Were cut ond bleeding. Hut we were «ifs 


Nichtmure on the Free wns 


Che experience of Edward Ro Jennings of 
Fullerton contained a peculiarly mecdern ele- 
mentof mghtmare. Nir Jennings was driving 
on the Pomona Freeway when an unseen force 
eened his car and carried it sideways onto the 


iway hind 





mechan stip Dhechil above the hig 
collapsed (page 568) 

“TT harcin't seen the landshede come clown, and 
I felt as though I were ino boat being tossed 
ibout in a stonm,” Mr. Jenin: told me 

Then there was the Soleclad Lanyon inc 
dent, @ Hollvwoord terror movie come alive 
[t centereck or Ralph DO. Hehtter’s runch ot thu 
Santa Clara River, Africa, U.S.A, as Mr. Hel 


fer tolls he place, rent exotic animals li 





makers of movies and TV films. You mia. “laud took the wheel of this driverless 

have seen some of them: the ger in the Essa Hation Whinh, sweeping it a iarter oa 

commercial; the Ford MotorCompany cougar mile and smashing it into a paraie. A vn 
7 

ih many of Aip. Hellers grést carnivores 

were free in the night to roam the country Mired in muck, a bicycle await: 


ie Santa (lara intincated Arica, LS Uunteer worker checks damage tO the ood 
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Hult they cin t, for all Communica with 


ine ranen Were oui 
Letually. there wos little danve! 
“When the water reached the cages,” M) 


Helter said, “we tranquilized what untamed 








mimals we had Unfortunately, we lost a dez- 
en—linns, liters, a jaruar—when adam burt 
before we could carry them out 

Ther we'd attended to this sac) business 


we turned to the rescue af our gentle animals, 


Children's treasures clatter Jolin Cauteld’ 
ree, hte) there wut of Lhe wav of Lhe moe 
lice, Asin epitaph te the mudd's grim work 


hee fl lowayey IeET Liesl’ the title fuori 
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teer fat reached by walking up eave-higi 
t 


debris on the other sice of the house 
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mostly lions and tigers. These have been pa- 
tiently tamed with kindness alone and are 
about-as savage as well-bred Great Danes: 

“The river by now had made an island of 
their cage area. We reached it by forming a 
human chain. We opened the cage doors and 
called the animals-to follow us 

“Then came the only beautiful thing in our 
catastrophe, Together the men and the won- 
derful animals strugvied to save each other. 
The men provided the leadership, the animals 
the power to overcome the current while the 
meri clung to their fur. All were saved. 

“In the noise and confusion the animals 
waited patienthy while we made makeshift 
quarters for them, Certainly they could have 
run away, but they didn't They wanted to be 
near their human friends” 


Children Die in Their Beds 


Of human tragedies none so moved me as 
the deaths of littl children where they had 
most reason to feel secure—in their own 
homes, in their beds. An avalanche of muel 
that domaged no other house in the block 
thus suffocated two tots in Highland Park 
(opposite), while a slide in Topanga Canyon 
killed two other children and their mother 
as well, 

As pure spectacle, [ saw nothing that 
mitched the tumble of a house from atop a 
Cpstellamore cliff onto Route 101, the heavily 
traveled Pacific Coast Highway, near Sunset 
Boulevard imap, page 566), 

In Santa Ana, near Disneyland, ingenuity 
saved several blocks of howses alone Santiago 
Creek. When the swollen stream threatened 
to cut the lots from beneath the hones, city 
officials bought hundreds of junked automo- 
biles, then called on the United States Marines. 

Cut of the sky swooped a huge Marine 
Corps helicopter, bringing car after car a5 an 
eagle carries a rablit (pige 569). Five thou- 
sand volunteer workers gathered in Santa 
Ana, risking their lives to help position the 
wrecks itt the breached banks, to shovel, and 
to fill, sandbags, 

“The workers included people of all ages 
and stations in life,” said Assistant City Man- 


National Geographic, October 1969 


weer G. David Taveo, himself about to drop 
from exhaustion when | sow him “Most of 
them are young people, some from Watts, the 
black ghetto in Los Angeles. Vou're not likely 
to hear me criticizing our youth from new on” 

In the plush Holbwood Hills, homes of af- 
fluent Antelenns slid down vertiginous slopes 
as though on rollers, Chunks of Gould Ave- 
nue cascaded into Laurel Canyon, leaving 
nine houses precariously perched over the 
abyss. Authorities ordered them abandoned, 

In the Santa Monica Mountains, Twentieth 
Centurv-Fox's set for Charlton Heston’s film 
Planet of the Apes became a tangle of Aood- 
twisted wreckage. 

Driving through ithe stricken countryside 
north of Los Angeles, T found no community 
that had not sustained visible damage. At 
Ventura the river burst inte the yacht marina 
from the lancl side, filling the harbor with silt 
and wrecking mast of the wharves. A hundred 
hoats were buried or swept to sea, and two 
huomdred others suffered damage 

Santa Barbara, Carpinteria, and Montecito 
took savage beatings. Roily water inundated 
ranches in Ventura, Santa Barbara, and San 
Luis Obispo counties, destroving 330,000,000 
worth of oranges, lemans, flowers, sugar beets, 
veretables—and a mushroom farm 

A few people, a very few, left the area per- 
manent. Television cameras caught one 
small automobile caravan leaving Los Angeles 
with residents who had had enough. On each 
day of their journey east they passed, statistics 
say, belween 600 and 800 people happily head- 
ed westward for new lives in the southland! 


Defenses Paid For Themselves 


And what will be done to make these new 
lives safe ones? 

“Tn the main, improve and expand what's 
tlreacdy been accomplished,” said Brie. Gen. 
William 3D Glasgow of the DS. Army Corps 
of Engineers. He is division engineer in charge 
of operations in the Pacific Southwest. 

“People are usually surprised, especially 
after a winter like this one, to learn what 
big steps Southern California has already 

(Continued on page £60) 


Nearly buried alive, Mrs John Gonzales lies pinned beneath the rubble of her home, 
“Mv babies are in the froantroom,” she screamed as neighbor Jerry Hand arrived to help, 
After three hours; rescders uncovered the lifeless bodies of Joe Gonzales, 2? years old, 
and Steve, 10 months Disaster struck when rains loosened a wedge of hillside behind 
howses lining El Paso Drive inthe Hiehland Park ores of Loe Angeles. Hortling down, 
the slide singled out the Gonzales home and slammed it onto the street 
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Where men met mud 


ris LONG SIEGE ENDED, Ralnbow Drive m Glen- 
| dora slowly digs out beneath a sparkling sun 
(opposites Rum pled foothills of the Sin Gabriels, 
stripthed by Gre ane) poumed bv rains, wall cAnvons 
thot spewed devastation with every clyodhburst 

(Hendora suffered the worst onslaught on lan- 
war’ J2, when torrential rains funneled a wall. of 
water mud, and debris into Rainbow Drive photo 
kew at left) The roaring food shat past Raloh Jolin 
an’ hose ane horled itself ot the bome of the 
Lorn Rimmer, who barely escape! through a win 
low (text, pages 4-63), On down Rainbow Drive 
it «wept, leaving few homes untouched 

In scores of other Glendoras (below), mud and 
water browcht havoc and lrearthreak. The final 
toll: 10) lives lost, o billion dollars in property 
damare, 13.1000 persons evacuated MNeartwarm 
ingly, wherever misfortune threatened, friends 
and stranvers Hocked to help 

As the rains spent ther wrath, ascourge elruck 
from the se. An oil well in Santa Barbara Channel 
rang a leak, gushing hundreds of thousands of 
rillons of oil tosmear beaches and destroy wildlite 
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A mountain moves: Heavy ecuin- 
ment giaws af a mammoth slide 
blocking eastbound traffic on the 
Pomona Fret way. normally one of 
Low Angeles's most frenetic arteries. 
Raina seeping through the soil lu- 
bricated & laver of clay, thigzering 
the avalanche in the San trabriel 
Vallew Moore than 
vords of carth clogeed the high 
woy. One horned driver felt the 
chifting mass lift bis apeeding auto 
and carry it onte the mecian, tut 
he escaped unscathed (text, page 
Grading and terracing. the 
slope tity prevert 
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Wrecks to the reseve! As food- 
waters tage down usually dry San- 
tineo Creek in Santa Ana, a U.S, 
Marine Corps helicopter uirlifts 
junked autes to shore wp banks 
that might crumble under home. 


taken to tame floods and slides. 

“In the Los Angeles Basin, for 
exumple, the lower San Gabriel 
and Lot Angeles Rivers burst their 
banks in 1938, causing heavy diam- 
afte and loss of life, Both mvers 
have now been brought under con- 
trol. Last winter they gave almest 
no trouble—and the rainfall was 
double what it hac been in 1948. 

“The Los Angeles County Flood 
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Control District was established 
as long ago as 1915, after a bacl flood the year To defend against rains, the trigger of 


before. The Fecleral Government began tid- 
ing euch local groups on a major seale in 1946, 
Since that thme, | billion dollars in federul 
nnd local funds has been spent in Southern 
California for food control 

“Were the results worth it? Well, we believe 
the present systemsaved 1.5 billion indamages 
that didn't occur, meaning that everv dam and 
dike more than paid for itself 

“The big problem is building adequate de- 
fenses before more people -arrive and get 
clobbered. The Santa Clara River, for ex- 
ample, has flooded for centuries, but it didnt 
make much difference until the recent popu- 
ation explosion in the valley. 

“This winter the river really hurt a lot af 
folks. Now, while the control a@encies are 
busy working to tame the Santa Clara, it's a 
rood bet that some other valley will fill up 
with people overnight and take 
before we con vet to it.” 
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flood, You must know the worst you Can &x- 
pect, based on measurements made over man 
Few of Southern California's ramfall 
records go back more than sixts 
the recent newspapers put it, 
were “hundred-year rome.” Thus flood de- 
tenses plirned to cope with the worst rains on 
record were not quite enough, In the future 
they will be designed to ow higher standard 
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Scientists Chart Earth's Hidden Flaws 


Earth scientists have done much for South- 
ern California, and will doa lot more. I talked 
avain with mv geologist friend Martin Stout 

“Out here 
jumbled we must bave a detailed under- 
cround map of every piece of land we use,” he 
suid. “Seismologists chart earthquake-cadsing 
faults: soil and earth scientists map unstable 
cutiace 
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Water Is Short Despite Floods 


In the piains the flow is swelled by heavy, 
FLEratt from the routs and streets of the uUTGaN 
arene, Thus auemented, the rivers bead for 
the sen, most of them still in artificial channels 
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By PETER T. WHITE 


National Geographic Stat 








Phatographs by 
THOMAS A, DEFEO 


@T SINCE NOAH have people had such au- 
thoritetive warning of high waters to come. So 
said William E. Hiatt, the United States Weath 

er Bureau's Associate Director for hydrology—the 
science of the behavior of water 

He and his colleagues bod been working with 
unprecedented toals to enhance flood forecasting. 
Pictures beamed to earth fram cameras orbiting in 
satellites showed the January snow cover across the 
northern Midwest (page 578), Itlooked extraordinarily 
extensive in Minnesota and the Dakotas, Oheervers 
on the ground, some ferried to remote or snowbound 
places by helicopters, sampled the depth and qualits 
of the snow pack. It was as much as four feet thick, 
three times thicker than in normal years; by late 
february ita moisture content was extremely high, 
the equivalent of six to ten inches of water—and it 
covered thousancds of square miles 

All this information trickled into a computer at the 
Weather Bureau's River Forecasting Center in Kansas 
City for electronic comparison with data from the 
past. Out flowed the predictions: Near-record water 
& in any event. But in case of rain, oF more snow, 
in’ March—or steadily warm weather and hence a 
quick melt in April—fiood records would be topped 

Along the rivers of the northern Midwest scores of 
towns lacked permanent dikes: People shuddered. 
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Town becomes a lake as rescuers salvage a familys 
belongings in Minot, North Dakota The deluve struck 
last spring when melting snows overflowed riverbanks 
ane threatened devastating floods across the northern 
Midwest. Unprecedented success in anticipating high 
waters ond building defenses wrainst therm saved most 
communities. Bul Minot staggered under a direct hit 
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Satellites Gave Warning of Midwest Floods 579 


with him, but my grandchildren are afraid of 
my dog, so the dog will stay on a farm.” 

Her suitcase was packed; her TV set and 
her sewing machine were in the attic High 
on uw bookshelf sat her home-canned peaches 
and sauerkraut. In 1951, when the dikes had 
collapsed, her preserves were swamped in 
the basement, and she subsequently hid to 
throw them out “The health people said they 
might be contaminaterL” 


Store und Bank Relv on Plastic 


The proprietor of the Ben Franklin Store 
surveved his zippers and batteries, notebooks 
and candy. “1 have 4,000 different items,” he 
said, “and 1 don't want them to get mixed up 
So | bought 4,000 plastic bags.” Outside, two 
trucks stood ready. Volunteers would help 
him pack wp 

The Valley National Bank prepared to 
move out files-and cash, but what about the 
safe-deposit boxes? The president took me 
inte the vault and pointed to a gigantic sheel 
of polvethviene. “We'll put them on that, bring 
up the sides, and te it on top.” We computed 
the size of that package—24 fect by 12 feet by 
6, very possibly a record for a plastic bag in 
the Midwest. 

In the municipal building, police heacdquar- 
ters brimmed with rubber overshoes. and 
flashlizhts, sent by Civil Defense from Min- 
neapolis, “For the dike patrol,” said the chret 
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of police, “We're signing up volunteers.” 

The city administrator masterminding the 
defensive build-up told me that the dike 
wouldn't be something to sleep behind but a 
platform to fight from. Day and night the pa: 
trols would watch for danger signals; Such as? 

Sand boils! Water that has seeped uncer 
the dike and bubbles up behind it (page 587) 
“Then vou have to move fast. With sandbags 
Please excuse me.” He mover off fast. in his 
blue radio car 

Volunteers were needed night away near the 
Main Street Bridge, where the river, rushing 
around the bend with increased. velucity, 
would soon be scouring the dike. Hence o 
stretch of the dike wus to be protected with 
polvethviene, held down by a revetment of 
20,000 sandbags (following pages), Pillme 
these made for a hectic alternoon, with many 
broken fingernails and several breaks for hot 
coftee from the Red Cross. 

“Ac usual, the ones who work hardest are 
the kids,” said a math teacher from the junior 
high The local college president thought this 
was a wonderful thing for students. “Thes 
look for a reason for being —and you never 
learn who vou are os surely as when you're 
filling sandbags.” 1 teamed up with # tireless 
eichth-crader who said, “Anything's better 
than school” 

On the other side of the bridge, in the city 
of Mankato (population 37,000), trees and 
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Moving o hillside to tame ariver: Hungry scrapers culp huge lone 
af earth to build up oa North Mankato dike. The region's rich 


eray clay proved ideal for making waterticht levees 


down with a brick, The explosion would have 
sticks 
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we dozen and 
hetween thet, so 
that they would go off successively, a fraction 
of asecondaparl This would produce a wave 
lifting antl cracking 

Wheom! Bits of ice sailed 250 feet into the 
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nrowieded) 2.500 jobs—a livelbood tor one out 
til 
Sou Falls The plant fia closer bherause of 


every eight wage earners in the city of 
the food danger, and there was fear thal if it 
were badly damaged it might nol open again 

When I arrived on April 10,1 learned that 
attempts to rensforce the dike had been aban 
im 


donned at 3 Hy dawn that dike was still 


there. thourth | could see a 1O0-font stretch 
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fromm au nearby “borrow pit.” Loompleted tn ame frantic daws, tie massive lever measured 35 iret 


at the base and stretched for 4). miles atop the northbound lane of US. 169, When ers 


came. the barrier successfully belcl back the swollen Minneeeta Raver (aut of picture, at defi 
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“| sav we can still save it,” insistert A con 
“Let's give tt another trv.” 

Exertions redoubled. National Guardsmen 
rushect up truckloacle of cirt ane rock, how 
after hour. A daring voung man on a bull 
corer pusher i all into poxitign—rotk down 
the face of the dike: earth behinel it. to make 
wp for fost width. A police captain said the 
water might break through any moment The 
young Tran bullcdiored on, into the night 

But the river toré away the rocks alos 
as Soin as they were placed, Would all this 
aweal go for nothing? 

The contractor improvised 4 


tract 


lmet-diteh 


detense: old mutomotile bodies, secured wrth 
cobles, weighed down by concrete beams nor 
milliv used for building bridges. And the dike 


held at let—a monument lo chaiunthesstvess 


Federal Office Cives Emergency Help 


President Nixon had entrusted Operation 
Foresizht to George A. Lincoln—the Director 
of his (fice of Emergency Preparedness, or 
(bP —s retired general whose main task 15 
to make sure that the Federal Government 
Can continue to function after a nuclear at- 
tack. Now General Lincoln few in from Wash 
ington. to see how the fiooed fight wae gomi. | 


= 
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joined his official party for a fireht alone the 
Big Sioux, 

General Lincoln lit his pipe, looked down 
and then looked at his map (page 555) Notn- 
lions on the mup showed him bow much fedl- 
eral money be was spending to supplement 
local efforts in the sogzy towns below 

Sioux Falls, levees, $121,544 _.. Brookings, 
levee around sewage plant, $11,099... Water- 
town, to clear channel, 321,000, 

“This is-the finest sort of investment,” said 
General Lincoln. “In term of dumare pre- 
vented it pays off at five or ten or fifteen to 
one, But you really can’t measure in collars 
what it menns to people.” 

Spin May Gen Frederick |. Clarke, newly 
destenated Chief of the Army Engineers, 
“People have done at least twice as much as 
I thought thev cd be able to cdo,” 

Frank Farrar. the Gsavernor of South Da- 
bot, Was silent during much of the Aight 
Once he turned to me and said, “Did you see 
the litthe dikes put up by farmers? And then 
they burst? It's tragic” 

The monotonous blankel of snow Was gone 
from the northern Midweel As seen from the 
air, the endless prairie had resumed much 
of 1s familiar geometry: on endless pattern of 
squared-off felds, now brown, with colorful 
little insets—white house, red barr, alver 
silo. The April sun drew silvery flashes [rom 
the water in huge potholes, m straight drain 
ave citehess in wincinge streams. 


MULTIPLE THREATS call for eladorate safequards. [nts 
cross sectron, a clay dike wears plastre sheeting anchored 


witt sandbags to meep the mver within its paris, 
across the stream, rock chunks, caled riprap, prevent 
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How winding all thou streams and rivers 
really were one Could only infer—their bonks, 
dutiined by clouble lines: of trees, sniikecl) m- 
side wide bands of water 

What masses of water! Some 3,700 linear 
miles of Midwestern rivers were over their 
hanks simultaneously, many carrying twice 
the volume that hid set previous re cords. The 
Ree] River of the North formed o )60-mile- 
long: lake, in ploces etzht to twelve miles 
across. In much of the Midwest, 1960 would 
go down as one of the flogds of the century 

Yet the experts agreed that the damage— 
though serious to the people aflected—would 
he. on the whole, gratifvinely moderate. 


The Mouse Strikes Withonl Warning 


Most hurt in South Dakota was North 
be ERLE B Citvw—45 families Hooder! out when the 
Hiz Sioux bit. In Minnesota, the Red River of 
the North hit Moorhead: 50 houses damage, 
There were anxious moments in many places, 
including Mankato, but all major dike svs- 
lems were holding remarkably well. 

The experts cited a string of favorable cir- 
cumstances: Litthe rain in March, and alter- 
nitingly warm ancl freezing weather that kept 
the runoff from coming all-alonce; the tmely 
aicl to hundreds of communities, and the spirit 
ancl skill of the few that had decided to vo it 
alone: above all, the incisive warnings from 
Lhe Weother Bureau 

Then the Mouse hit Minat 


currents from erpding critical points Bul water seeps 
beneahl the dike and builds pressure that collapses 

basement walls and bubbles up in a-sand boil, right 
Countering the pressure, = food-wise homeowner at 


PLASTIC SHEET 
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[t hit-2 schools, 5 churches, 217 businesses, 
nnd the dwellings of 11,864 people. [t came as 
i surprise, the city manager told me, “An 
BoSO WILE Surprise.” 

How could this have happened to acity of 
34,00} the trading center fort athirdof North 
Dakota? | would have to find out about that 
Inter; now the watchword was evacuation 
Cine crest of the Wlowe River harcl strick 
another was coming and would be lieher 
This wis the tine to ¢et people and property 
oul af the way, fist (pages 574-5) 

| remember a white-hiirec 
stood on her second floor, where helpful 
néighbors hurl deposited a hundred thing: 
from downstcire. Now a boat was-at her coor 
and she wes tole to hurn 

She tried to think of what te take alone 
Gut how could she find anything, in this 
Walst-high tangle of clothes and rolled-up 
couldn 


carpeting and kitchenware? She 


ven find ber col She kept saving 


(oldie. eweetheart. here 


Here 


Aiost of the moving out proceeded in trucks 
supplied by movers. by farmers, by the 





The Mouse 


Wo IT HOLD? Ansiety tenses the face of Clavion Locken as the 
the Mouse River threatens his home in Minot’s Westwood Addition 


5 ak 7 ree i a : a 
COMe’ an fone, onl! Trai LY OTe We Deven 


river 4 fife wri ected Crest ALG 


ment. Locken and (6 neirhbors hire 


| the one srowurmd five of the homes 
POSS=essTons on nf fool, joréground. F 


5 | ' 
¢ the Mouse meandering within i 


iti wile a a. we 
Lai er Hut To hal enece| the ntl oelens 


dmeane them SV ee BO Wek Pan cut 


Wiow. She 


attacks 


1 contractor to build a private dike 
— 7 
aterignt taking An 
ght pherve-ricking dps 
tree-lined! banks 


Ste barricaded bores, | acorki 


ies 


Sonal Gounrd—cach with o team of nssort 
ed helpers. The American Red Cross, which 
cirectect this operation, loterT cal “ee be 
higeest mimes movement of furniture we were 





ed i 


ever involyed in 
Family Pionoe Saved From Mice 


‘ly team included a National trgard driver, 
tuna cithcers from the tearby hase of the Stra- 
‘ir Command, and a Minot State Col- 
named Ken. Rens 
With hirn—he hid been 


levi 
lege freshman mother 
frilly cauiht wp 
awa from bome three days, snatching sleep 
in the armory and eating sandwiches at the 
et nersuatbec| his rricvt beet 


Svat Arnis 


lo 20 awa} 


We lifted and 


fOrnee in an @mpiv eran elevator 


weed people's: things to 
and in 
Drivale farace= upon safe high ground, it 
was a weighty busmess—tkitchen 
range, hot-water tank, boxes full of NATIONAL 
(FEOGRAPHICS 


the pine to the grain elevatat 


CErtaAiiY 


4 Ley said please dont taks 
‘They have 
mice. | dont want mice th our pine,” The 


DIGI Went to a hotel 


Minot 


econ creet of 
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Military police clirecterd! traffic, so that the 
trucks taking out forniture would not inter- 
fere with trucks bringing in clay, Armv En 
rineers supervise! dike building 
Schools anc seware-pumping stations that 
could yet be saved. The main north-south 
thorgughtiare was hurnedidy built up some 
wo that the additional water, soon 


frowned 


seven feet, 
to come down the middle of Minot, would not 
col the city in’ half. 

There was-no time to build dikes for ren- 
nrotection—homeowners were on their 
awn. Li you were lucky enough to catch « con- 
tractor, Vou might get a private dike built 
Ground vour house. Neighbors could chip in 
for & joint dike. Didn't it make sense to put 
up 31,000 in order to prevent damage that 
mizht cost eight times as much to repair? 
Yes, but if one’s dike didn't hold, that would 
VILLE 
Many took the gamble (below and next page! 





CT i 


be gust another 351.000 down the 


And then a-silence fell ona third of the city. 


and the water rose and rose, as if indeect ull 
the fountains of the deep had burst forth 
lo enter the deserted uress one teecled a 


pass from the police. Bright orange punts al 
[he US, Coast Guard, sent from St Louis, 
hubled down ihe watery Streets and across 
Walery backvards. They carried policernen 
watching for looters 

| drifted in « cance throuch Country Club 
Acres in the western suburbs all the way ens 
thrauch the zoo, over the flooded State Fai 
vrounds, into a drowned junkyard, Hack tn 
the heart of the city | ted up before the Pace 
where Charles Pratt had lived with his wie 
md four children 

The Pratts had moved out in a-rush, taking 
nothing with them That was telore the util: 
ity Imes were shut off. Pressure from the flooe 
Waters caved in oconcrete basement wall wne 
cracked a-gas pipe. The howse filled with cas 
‘There was a spark—from the refrigerator 
motor, or from a short circuit caused by the 





water? The house exploded, ite roof lancing 
On the roof next door. [It bummed tor 274 hours 
Out .of the thack tobhble stuck o ¢a4t-iron 


frame with a set of blackened piano strings 
[ sloshed aboutin the 200, mn water wo to 
Within an ich of the tops of my hip wader: 


FF 
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we praine dogs were left on 
a rock: hundreds had 
to the priure 
animals bac teen trucked ta 
tv. but Emmathe emi was 
The gookeeper blamed 
Of @Viitwaaion 
to the eres 
Aoalineg 
it Window evel, 
lose ta windows and 
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Mouse i joined by the Dee Lacs Kiver, and 
that's where this year’s troubles began. 

The Des Lacs lies almost entirely within 
the United States, in a portion of horthern- 
moat North Dakota which was one of the few 
Midwestern areas sof covered by the Weath- 
er Bureau's Kiver ancl Flootl Forecasting 
Service. After all, the Mouse hadn't given any 
real trouble for 42 vears, and the bureau must 
Watch its budget 

Thus no Mouse or Des Lacs data went mt 
the computer. Temperatures in the Des Lacs 
Valley rose uncommonly fast; the melt was 
rapid; and not until six days after the Des 
Lacs water mate the Mouse rise so unex- 
pectedly in Minot did the discouraging word 
come from Canada: All gauges up there had 
drowned ouwt—watch out! That second crest 
would be a whopper. 


The Coawing Mouse Ignored No Longer 


Worst of all. Minot was blissfully unpre: 
pared paychologically. When the heavy snow 
fell last winter, everyone in Minnesota wor- 
ned about floods right away, but in Minot 
pedple were deliehtec. They raced about hap- 
pily in their new snowmobiles. And they 
looked forward to a verdant summer, to wa- 
tering their lawns again without restrictions, 
Recent summers had been terribly drv. 

True, Army Engineers at a public meeting 
had spoken of drastic inuncdations possibly to 
come But that was four years ago. Nobody 
thought thie would be the vear. Now, us the 
waters rose so. inexorably, the Weather Bu- 
reali promised to stretch its warning network 
acreés All North Dakota, Oppasition to the 
Army Engineers’ plans for reservoir-huilding 
had all but evaporated. Minot hud become the 
most flood-minded citv in the United States. 

The. largest congregation in town, First 
Lutheran, held services high and dry in the 
Empire movie theater. Father Paul Koutoukas 
of St. Marv’s Greek Orthodox Church had 
moved toa Roman Catholic rectory, to Father 
Francis Micksanna’s of St. Leo's: Thousands 
of evacuees slaved with relatives or friends; 
40 had asked the Red Cross for shelter. But 
no Red Cross expert thought that soon he 
would need trailers for hundreds more. How 
long can w Jerue family in o small house put 
up another lurge family? 

The flood in Minot staved up 36 diuys. 

New experts came, to survey the damaue, 
The U.5, Department of Health, Education, 
andl Welfare would pay for cleaning wp the 


National Geographic, October 1969 


4¢hools, the Office of Emergency Prepared- 


ness for fixing cracked streets and sewers. li 


wotild take months, 


1 watched people trickling back, starting 
their cleanup: A man was:tearing the siding 
off his house, to let the insulation dry out His 
neighbor absentmindedly raked the lawn, 
each blade of grass was gummy and gray, A 
womun rubbed down o garage with o deter- 
gent labeled Super Cheer. 

How could they be so.calm, amid the caved- 
in basements, the hardwood floors burned 
gray and crumpled a foot high? Perhaps post- 
flood anguish acts like the destructive force of 
the flood itself—less like the blow of a ham- 
mer, more like the squeeze of a vise. No man 
died in the Minot flood, but more than one 
was hospitalized with nervous exhaustion 

People whose private dikes had held were 
cheerful enough, But what about their dike- 
less neighbors—wondering if it was true that 
those dikes had probably meant extra water 
for them? True, sand an Army Engineer. Any 
structure impeding the flow of water will raise. 
the water level, A five-house dike might raise 
the level nearby a couple of inches; anumber 
of such dikes could make ita foot. One couldn't 
tell without detailed analysis: 

I looked closely at the houses; af the 
yellowish-brown smucee lines that shower! 
how high the water had come, On quite a few 
it had inched just above the first floor. 

L looked at the Engineers” table of figures 
labeled Residential Flood Damage: $15,000 
house, water in basement up to first floor— 
$2,160. Same house, water two inches above 
firet Aoor—s3,940, «a difference of 31,780, 

Tn 0 330,000 house, those two inches mare 
a difference of $4,150. 


Minot Sunmounts Its Third Disaster 


A well-off couple with a waterlogred house 
siid tot bad this mess had to come just now 
Thev'd have to postpone their trip to Africa 
io see their son in the Peace Corps. 

But what about the retired railroad worker, 
with his house his only asset, his pension 
checks his only income? He was eligible for 
an inexpensive Government loan, to patch wp 
the house. But how could he ever pay back? 

I paid a farewell visit to o flooded-out 
pastor. The people of Minot, he said, ore a 
strong people. They surmounted the great 
depression and the great drought. They would 
now surmount the great flood, 


1 could only say Amen THE END 


WATCH “TRE MYSTERY OF ANIMAL BEHAVIOR 
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The Mystery of Animal Behavior 


SEE IT IN COLOR, TUESDAY, OCTOBER |4 


if Se BETTE, SL, Si ee ee A Pe WR dk I 
City A MH He eh be oe & Wd a 1) ae OO 
as woe : 





waldo au Au 
POUL) PUTS See OME PU UU ey, 
Std se0197 Jaq) sons 2a pur sna sn] 


Lari 
Ties 


i FICE] ] Wwe 


hel Ty 


a ee 
a 


SEN ype ye | aay 
Uo See 
LOTTE LaeSee- Let 
og AGU E IST) (UO! at Ag paanp 
atl Sy RFE UIE) Yat Ac peer 
apsAT Oy, 


_ ATLA Tae PErLeaT Le § {il 


FE ao 
|= ELT MILLI hilt | moh I Fly | ole bl 
1 ' LU 4 


AU LLSr Sy Pe Fay el A eT] OY 
Be Stituaiei myc 
Firs, “yan ad | 


ey Ltt LI re 


a Ws 0 a bLj CE Jeb] 
Pi apy] Cay [pn no 


titan STARS Ue 


Can i = ' a = i 
pil] lad | FLY jt Wl a oe ntl E | Le geen 


\ Lu umd w fo LJUTISUT BAT Sao Ati 


Ht GUAR Aes 230 Sess 4ty 


[ai ie 


Ll PEP LEE [ahi Lh ETE he ST { aad | ne eee 


a eee se ed ee Deg bee | | f 
OTS] a | tr] 4 A a 
i 


[PLAT aey 0 
PAT Aly | by 
FAL Le ‘| 


Ij jo Cates ole | 


Pao Oe ea 


ee | Y Deal li 


i reat] 


HHT] 
[PS MOpO Ys Jai) DUTY 


POL eee ES 


fpf ohh WET Petey ety | jit 


ISSEY at 


LN ep Ey po 


‘Ua pa Lee 


aT A a a i} Litt Ls | | | yi] Wf i 
“Ha a WSN] Wo EL rip} aeelenrey 
Wert Pe I aL ivy elt Ce Lio mL 


HEEL PI | a ODL ba] Sev fl 


LiiniWiaic¢ “anna Winitu jo | 


oo oe Jae PILI A Sty uy 


igat] Ay Shu] 

‘ha py Hi Ptih 

mhhyTaory po wil y pun 
rua 


LLOE TL yap Cp tity Lee 
j 


rif | ut Jeo 
Wi i Liha LEE 


| if ASPLALD CROAT thy tie) pray sr 


SEY rey LE Lr} oy 
OLS) WU oI TUT PAE re Se ysers 
ey PT Ut AA Le ee ret 


Ce eT 


' Do \/ 
cot AWM NV Iva ¥ 


=|) Oy] 
Go SU wo iP] FTAA 


Lit a # jap 


Sf] P[EM Jo SARA SUIZRUUIP OU] UO MOPULA 





PUI FD ae Oy 
ma pF diay pup oe ata yn apy 


SPI ay eo 
Foo 7) AU Aq Lays Wo |paq Ly Ty 
Le) (RL py so 
jeu wey oy my yo 
1) STA Ls Tp OTE AP BOSE Heya 
|! Peal I ee Cie | S90 Gti ED | 


PEE DO) PL] 
Ea Sti CH) ea 


of Lite, Sipe 


LEEaPLES Lona 
HATHA 
wv WUT] 


Bhp ae | 


Miri “Lae 





LAA EAA A ETD ay] 
PLE PCEr ite 


Lithia “| 


mPa ee a 
Lia eee aly] a Purl 
Me clear) Oy We Sa 


PP eRe] tf | Lith per fel Che] Oe i 
AAS HAEASE all Lif) Oe) Se aac) svt 
HRS PUP at] WILEY psy i pire 
1 JOG St “ajo “och Ce hed 

i [rad | PEL ‘pandas paps 





NATIONAL 
GEOGRAPHIC 
SOCIETY 
WASHINGTON, a 
Agteten af jeouraphic brecoage” 
CILBERT HOVEY GROSVENDR 


Edin, (POT) Preadlear, pee 
(hires af the Plata! 104! bee 





He SATION Coon Seco in chentered in Weahongion, 1), 0 
aooohhines with the hie of the Unlted Sites, aa a i ezine 


etucorionad orpunteution for ince ari ditGiing pengrapte knowledge unl 
Promoting reeconch om es pleda@tien, Aimee TAC [Bee bars sinpprrted 8.47 
expiurateie and ree preects, alilingt jeumesearibhty to man's Ener led pw 
if corth. wom md ohep 1) iTesee this kporekndge cheomegh ite pears yoturrral , Pe 
hoe. Guookarder: mene tien 4 niin eighties! gach eo, ite books, 
globes otter. eral Nrerstrips: 10 Se lied Wullétine a year in color, enformntinn eat 
joce tn pret. tae, od liberi) ehnical Peper: cahitade from oven! the 
word in Eeploters Hal: an o naieiie sees pogo on lelireesiiat, 

Artules aml phostigeaglrs cf rat, natiirad Histery. and eupeed tice is for glare 
are dere! Bor moter Gel, pemeroos OME je ermal 


MIVA SE, Prcedeni 
+E DERICK SOSH, View Peesibert ated Eatitiw 
LAO ARD CARMECHAEL. Wace Prewdent fur Kesearch and Exphiratam 
ROWERT &. TOWLE. View Preeelent aed Secoctary 
TRAOSALAS M BEERS. Vee trestle al Associ Seceriary 
GCILWERT 6. GROSVENCK, Wace Presider and Ascciaie Fulvio 

HELL AR F, HORNS, Teasers 

(VES H, ere HERMAN 1 ACC. ARENS, WIL! fate Tt. BFLL, 

AON ARO. GRANT, HERBERT T. HEN DE es : 
Ww Ew AES HACE ¢ VER 48 SAN TEES, Audieline Pilates 


BOARD OF TRUSTEES 


MEEVELLE HELL GRCAaVENOR 
dmarihies it the deat and Gilitorin-f het 


THOMAS W, McK EW, Advrary Chamean of the Bony 
LEON AD CARMICH ART, Aimer MELVIN M. PAYNE, President. 


Secrctary, Smihestpan |redtidiinan 
LLY HELE MOTT, Mreniihert, 
Garang) Wisbeing hat Leiveraary 
CRAWFORD 1 (FREER EWALT 
Cnman, Finance {imminer. 


Et di Pant dt Sees & Cheep 


HAILfER) M. GROSSES 
Asuacinne Pahbor, Motion) Geographic 
ABRTHUE TL. /LANSON, Ciomnrel 
Come, Natal Gengrahy Soci) 
CARYL F-HASKINSS, [Fresideia, 
(Carmeger VineSi peti ial Washiengtesi 
BatteeY & LASTS. Vice Admiml 
LS. Suey diet bo Ponmer President 
Air Troeregure! Amagciastirm 
TURTIS EF LOatAY, Former 0 leet 
at S4aff, &!, &. Aur Gores 

bi. KANDEL PH MADEN 

Vice President, dinerkum Toleptine 
A Tetepragh (ooonpnrry (Bet. i 

Wh AiO ESN EY MARTINS pat, 
(halen Bed ef Cerverters. 
Federal Reserve Sy vem 

DEN AMES Mo ScK AL Way 
Eibteral Chain, Awstingien fer 


Sdaticeria) Chaorger payee ‘Sap att y 

LAU RASCE & ACCKEPELLER 
Pretent Kuckefelbes Brothers Vietal 
ROBERT OC. SR AMARCS. JE: 

Wate rece at the Ade Poe 

SUA To THOPPE, Hienorurs 
Chairman of Cher Hurd, 

Pan Asucican Wield Airwnys 
FREDERICK G VOSA RG 
Padi Pajabicrties! Cea yeu pe 
JASIES- HH. WARELDS. LE | Purtimee 
Awinnan Socertary it ibe Sug 
AML WARREN, Palrenor 

i bord dice il the Lite) Stes 
JAMES E WED, Former 
Admini, Snthimeal Adtumiutiee 
ind Space Adminestiatmn 

ALEX AS DER WHT MORE 
Veeeurch Asortate, 

SrmeiRaomian Una bitielian 

LEY) he WS EEN | Repettee 
Huserory Shoko ¢hoirrean. 
(Tenifenke: 2 Poin 

leleehone Company 

CORBAD L. WUT Peet 
Director, Soudiertial Park Ber race 


DUS WHIHT, Former Dirceto, 
Vulger Stakepean [. ibaa y 
COMMITTEE FOR RESEARCH AND FAPLOR ATION 
LAN ARO CARMICHAEL Chuan 
ALEXANDER WETSICHCE aad MELVIN M PAV SE Vice Charen 
CILGERT 6 ORO VES Om, MELVILLE BEL L GROSS) ESB. 
CARYL FF HASKISS. EMORY S&S. LASD. THOMAS W. McKNEW, T 
DALE STEWART. Semhir Scientiet Cicer ¢f! Amibropobugy, Senithwonian [tnt 
tule, MATOVEW Wo STIRLISG, Braenrch Asedciote -Senitiscinnam Lustiti- 
ton, JAMES: H. WARKELLS, JE. CONRAD L. WIRTH, FREDERICK Gi 
VOSRLTCHH, aml PALI A FAHL| RAREY CC SISHO?, Secretary on len ve, 
EUWTS W, SNICER, _ Secretary 


Amilo Secrtares of ihe Senet € ARLES P. ATSEL, FRASE: S, 
DEL kK. JOHS OCP DEL. JOSEPH # HOOANS; RAYMOND T 
MCELLIGOTT, JE... EDWIN W SNIDER 
‘Awunian| ‘Tremearer WL LAM He AMET Cres 


Saran Grant, Melieretal Avelstaur My the Prenidewt: Fitepn Wo Snader, Richart 
E> Pam Aderitininise Avsrctania to the Prouddgne: Judith S. Chiao, Aa: 
sidilistratiane Assijelomid the farm end fdibeomOes Lace W. Kessler, 
AWdaninbinaive Aamir bo ihe Adsieory (Chadian bf ibe Beam 

LECEETAN TA TAR, Audnaiaih tte Hive ert Cimtim, Jr, Ward 5. atc inital 
wes Jey BE Gites, George F, Rigle, Alfaal §. Hayre, Wiliam ti. KMctihee, 
Martha Allen Blaggutt. Araristi's: Fewer ©. Pewsn, Thome M. Resi. Netine 
mecor Aery IL, Wiitniey ¢ Asaletaiin Siapervisuin Pavel Rrorethy 1 Cameron 
(Asin Sapper Precmteinend: ji P.M. Jehiewbon. Ainken 0. (ore: 

oma Elis, Ji. Sted, Ue, Matguret A. 4 Ez. Awnderi ip Reavarck: 

Chatles T. Ritsel and Aefacen porrsildge ved Pultpanee ed: toy Kisckerbrink. Afrauker 
Kelrtiow: Jil Fo Water Cieapoler Crier. Jahn Cenedel Seereiiney a iter. 
Wiehe i. Deis. Mit Son benim Es SE Mimey. Bb Repern Jd, Warfel 
Mrinding= Joe ML Ferien, Pronk Olen, Preadud tie Cinna een iP. Kelly. 
Petite) lum 4. Mahe, Admin L. Lois, dr. Geen Cr. Pe nm. Serie E: 
Siem dat Mfaitiv wl: T het ay Magimn, M.S rneadithons 2 daw ‘fen 'l To 

















COVER: Anise bluck eave dives al author Tanai (ow: 


den, who studied anc phetographed a-family of the great 
birds in South Africa’s Drakensberg Range (pase 3.42), 


DCH oo dee slim OC) ee. 


NATIONAL GEOGRAPHIC MAGAZINE 
ee ae GROSYENOR 


sant ehsereee M. PAYNE 
Presider of the Succi 


FREDERICK G. VOSBURGH, tain 
GILBERT M, GROSYENOR, FRANC SHOR, Assuelatie Fditore 
."] 
ASian (©. Freaker. he Keema MarLeish, hohe Scufiehel 


Ls 
(ce feca a vt Benet Pastesi ho 


Sear 








rate Renney | AcEuwed 
iis artic tn et Shamus. Pele 1 Whi 
soma! i. peek Nore sey he sudiieaa 








ore Crono hie Ne | 
uit Mt tenn Cunorn, laesiey Te Lane. Joh A 
ertin $2. Mdina Ocha Spepdlaclaincyel yy yucn 


(need yg ee Cortes Hilla Libreria. (A ed afc 
1ibrertiah. Melhew -Flvvmers, Vern (omaadlle, ane femmes 
resting j earepar ca aati 


vor 


Fey Pn {Cramp si ah Herhe 5 Wale, Ite 
rt 
oer Te L ae 


PLUSPRATIONS STAR 

ine iveationny Betilurs erin U, ba ut 

Pulivat ii 

ae! Plann iatt Pb, Fad a ue. Sereda Mietoere Eales ha 
A y, Robert 3S. Putin. Pirnine Bifiiers Divi Le Antal, Whliain © 
Lirthom, Michio! E. Laing ton Suhinecbetes Rewua& Paula C. Sime 
foirheite A Sharer (Ak fheu Fern Gume 
defiots: Waiter 4A, Webser (Nutumlivtt, Pier V2 Gliara be 


cee soon et Peed: <r en Sena Ib. Heninger. Wi 
dams pints 


Bahert FE. Oak) Assitinn 
tay Siewrait, i yarn ier fee vee ‘Aliert Motivay 


( Amalndund (hied |. of Pichirial Avseak. Walter Mew 
en Edura rete Hwy ss, Hates deters BP, Main. Bruen Dele. distin Jotun 


Chearge PF. hhirbles 
7a Scheractel, Robert F. Sisk, 
Names. Sanaa. Liluan Bitmap dnuavired/ve Aanantaall) 


Pastigenphir : Ene L. Wiser (eth Mai A. Pesta, 1omabd 
Cline EF 2 Moa Me Strub 





_ RELATES EDUCATIONAL SERVICES OF - Hic SOCHETY 





me ie Fishin ek Malate Chiefi, Thom 
pede Ba teenies Tiirkes Kobor, John J, 


firesden phe is rien yn nares 


Teg Se 8s 


eM, brrwe Toney 
: Serving: Ralph Gray (Chief, and Editor af Satsanal bie imac 5 Sechecu 
tinh Arthur F. ree Chitt_aral Aseociuis ea) 
riletint, Seurne A. por elena IL Geom: Caner 
pak er Wheat. Fitna esate “Lg (hab heath; 
Dinamere., mye veh Abc Kielwy iho, Ms La Lape 


ant ts Pat Lames taint Chie, 
peas es Jerry polar lps en “maw gi 


Titeetines Rotert C. Boy iChiefig Dani Conper. aa, Hurtin Wy, 
Samer Pe Phat. Pune F (Adimmatnitive Awl wont) 


Leora Jour M. Hie (Chiely, Motert OL Fleegsl, W, hickory, 
Gerald |. Wile} al 


ews ees: mpgs apreaaitperes re 
: ee Liwbiart, wei 1 glands mowers Chalet. ih poe 





it, ada Frunce 
ri iu few r Dhrester i'd Aes Reasons Hoe 
i Pi ‘ 
Ruiterse Feotay. Maw Wiel, Midtern piel Wi Henn, 
gi fan A Ber, eV, finpeha. Aina Fi Thoma Sars arom 
iiliew* ar Ange Eirunt, New York, Trurety Gerald | A Vue Splinsar, rie 


Iteration: dames. Til, Mew York. dampens Micha ¥. Macy 


Pore see if eee sate oC Be CET, TTT See = ort. # aeakeadon! 
re Sk, a) OEP AE. han t' Tae She ab AEE Pent BATHE 
EDETUETE SA oy) ee PLA —_ew ry FanenITiR. Pees Pes ThD if dos SCORE 
Pee Pa a aes (ST , Ba ee Ce: Ce esd a 
TLE FRNPErsin ne ae raatine Healt bee OacRTRATiCIA, ea Pra, Bh ear, 





‘4 Dre ma ih iki no Lathe Pes, pi hiecl inves 


| td | | ify tears # F chron rl keep on Twine vo itor recital [hrepe 


You don't have ton 


| 
i i rehiat ie nt LPH I LSP OF Ai 1 th Pb hadi bape 


aroune with a blamillen 


lronsistoriaed cireoil, Ao tiny mercury-oie | ALE 


Beeps if eupreraireer, sewey wi hiecry vere 


Mo WT 


lf 
inal thar Wi kes Hii aT. eee i a | \j mea 
i Tl ! i 


) | 
Ci aly PW Vol fare ere 


| bi rt ite | ea ea Idisralli rrili nil if @ I, i 
Prin Lr I | hi I Pili | riety: oi j i ra bit iret 


bi dilate le i mata | A Hitlecrent &bvde fer ewer Lin 


cil aa ty Ane Lie rary WC Wwe ve OVer F sepa hi 

1} | l| Ey 1 | | ‘a : a i b = 
e's nt reba he ith af airy a i Ve baa mM 

| 

Lay! laine | il 


“h, a | : 
‘ied By ding 


HP API EL FOS Beouiibal time, Year ylict year alter yen ; 


Orders. Complaints. Another one of those days. 
Wouldn’t it be nice to have an Escape Machine? 





Totally new for 1970! 
Cutlass Supreme—Olds elegance in a trim new size. 
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Oldsmobile: Escape from the ordinary. 
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| & THE PHARAOH CHEPHREN, Whoruled 

Egypt 45 centuries ago, still lies ina 
vault hidden deep within his giant pyra- 
mid at Giza (inset), can Space Age tech- 
nology find him? Dr. Luis W. Alvarez, 
Nobel laureate physicist of the Univer- 
sity of California at Berkeley, believes 
he has the answer: “X-raying” the vast 
stone pile with cosmic rays, Which rain 
naturally from space. 

Working with Egyptian physicists and 
archeologists, Dr. Alvarez has set up a 
detector in a chamber at the pyramid's 
base. If a secret room does exist, the 
rays (shown here as fiery streaks) would 


Search for a 
pharaoh’s tomb 
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signal its presence by arriving in greater 
strength than those that passed through 
solid stone. So far—with about a third 
of the pyramid surveyed—Chephren 
remains elusive, but the technique has 
proven successful. Dr. Alvarez’s detec- 
tor, he reports, can “see” the pyramid’s 
six-foot-thick limestone cap through 
300 feet of solid rock. 

AS in so many other fields, a National 
Geographic Society grant helps make 
Dr. Alvarez’s search possible. Invite 
your friends to join in supporting such 
exciting ventures by nominating them 
for membership on the form below. 
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And United will give you lots of credit. 
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| services in accondance with apolicable tarts, payments when due, 
| | agree to pay United for purchases made on | further eprew-if this application for a United =| 
j credit within 25 days after date ot statement Personal Credit Card is approved by United: r 
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Hawaii, What a great Christ- 
mas gift! Six islands perfectly 
matched for color, excitement, 
and Variety. A trip you can 
give at Christmas and take 
anytime next year. And you 
can charge everything with 
your free United Credit Card. 
Not just air fare, but hotels, 
car fentals, everything you and 
your Travel Agent can arrange 
in advance. And he'll show 
youa variety of Hawaiian hol- 


iday packages to choose from- 
Your Travel Agent can get 
you & United Credit Card or, 
better yet, sit down now and 
All owt this United Credit 
Card application, then 
take itto your Travel 
Agent. Or tail it to 
United. It'll make 
giving your wife 
Hawati for 
Christmas o 
whole lot easier. 





"Ta Tat a yer tae" 
“OR, Apert” 
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And at your Travel Agent, 
your United Credit Card ts as 
pood as cash, 
So, ve your wile Hawa for 
(Christmas. Imagine. April 
in Hawaii. Or May. Or 
whenever it's conve- 
nient. Just fill out 
this application 
skies and you're 
half-way 
there. 
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paved with gold. Sodothe Russians. 
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Soy there, Rad Lirivere, wit have 
a poliey mnde just for you, [ts os. 
pensive, but you're lucky bo get it 
at all. And, after all, Your own 
drving record hat made you elige 
bhe for this dubious privilege 

Actially, we wile prefer met te 
sel! this doin of polwy. (Not many 
Hiab corps like “Thee St 
Paul ido.) Bot ft youre really not 
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How to pay up to*500 for *100 worth of car insurance 
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your driving hablte. And why net 
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THANK YOU FOR WAITING, 

GOOD DAIVERS 

Hope wr didn't shock you arith 
iti slern be CUne, Mat were sure 
vou agree with our attitude. Wir 
want you to liinaw that, in spite of 


the swil accident rote, we're doing 
ull we can to lneep power rates cown 
Art that iteludes charging high 
rates for bed gure. Yeu see, vere 
ce Stil] some juaiee in the word 
Our stern hut fair agente are Tete 
m the Yeliow Pagper 
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Modesty is a Monaco trait. Even to its price mounts asull? A new concept in sence 


= ai win Arce Manace's wide rear stance which 
But in size-and luxury, it Was to De classed Uf And fonaco's wide rear : apt 
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The second honeymoon is better than the first. 


The second time around, you don't even have to walk down an aisle. All you have to do is 
say yes. Yes, you'll leave the kids with Gramma. Yes, you'll leave this very moment. And yes, 
you'll fly Pan Am”. We-have all the bargaiis:to.all the places you've ever dreamed about— 
and some you haven't, For instance: ask a Par’Am Travel Agent how to get to Myoto-lwa 
(otherwise known as The Wedded Rocks). He'll tell you the fastest way, any 
day, is one of our great Great Circle flights to Tokyo from either New York 
or California. And if you want the scenic route, he'll toss in a stop in 

Hawaii. What's more, he can have you on your way in 24 hours or less. 
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A Zenith Hearing Aid 
can"listen’ harder just for the 
sounds you are missing. 





Por a Severe 
of iitweual joes a coe 
aned-cord model re still hese: 


Zenith believes'a hearing aid should do more than 
just make sounds louder. It should be balanced to 
bring back the lows, if these are what you are 
missing. Or the highs, like -a small child's laugh. 

Every hearing loss is personal. Yours is dif 
firent from someone else's. That's: why Zenith 
makes so many different kinds of hearing anis. 18 
different models; Fifteen of these may not be for 
you at-all, But of the remaining three, one i@ prob 
ably just right for your Ings. 

Your Zenith Hearing Aid dealer is carefully 
trained to help you choose that one Zenith Hearing 
Aid. More than that, he can skillfully adjust its 
performance to your particular needs, 

You can buy a Zentth Hearing Aid for as 
little #6 $75" anc pet Zenith quality. Some of the 
more mintaturized, inconspicuous models, however, 
cost up to around $300." All. are covered by Zenith's 
exclusive 10-Day Money-Back Guarantee. [{, within 
ten days of purchase, vou don't feel the best ja good 
enough, return it to your Zenith dealer and your 
matey will he refunceel. 





Cinly a mill loss? This 
Liny m-the-ear model may 
be all tou need 


ae 





Prefer an inconspicuous 
behond-thaesear naschel? Zenith 
has tive to closer from, 


Visit your nearby Zenith Hearing Aid dealer 
iste in the Yellow Pages. He'll be happy to work 
WIth you to help you choose the Zenith Hearing Aid 
that's: best for you. Or, for more information, mail 
In the coupon below. 

* hlanoiattore 6’ soggested rriail proce, 


eee ee ee 








Zenith Radi Corp.. Dept 4X, 6507 W. Grand Ave. 
Chicngn, [ll Gah 


Corinpriant new booklet, “Siundiand Hearing.” etmalcl 
bein you tho something aheat your hearing low. Send. for 


i 
i 
i 
| #our tree copy flue other Aenith bearing aid literture. 
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Mrs. Nugent Freeman's Happy owner of the 12 year old 
10 year old KitchenAid dishwasher with no 
KitchenAid dish- breakdowns is Mrs.L.P. Dwyer, 
washer is still Michigan City, Indiana. ' 
going strong, 
with no repairs. 
She lives in 
Nutley, 

New Jersey. 




















Mrs. Arnold Starr, Cherry Hill, 
New Jersey, used her KitchenAid 
dishwasher for 1& years with no 

service calls, 





“Alda 12 and an tS year old Rive Sideline, 
No. ' What makes a KitchenAid dishwasher so depend- 


alg qe able? 
No kidding, Partly the careful way we build it. Partly our 


quality components. And partly our engineering 
skill and knowledge, (We re dishwasher specialists. With 20 years experience 
building home dishwashers, 80 years in building commercial dishwashers.) 

So when vou buy your dishwasher, get a KitchenAid. It's made to give 
VOU Maximum years of service with minimum service problems. 

Visit your KitchenAid dealer soon for all the facts, (He's listed in the 
Yellow Pages ) Or write for free literature, KitchenAid Dishwashers, Dept. 
9DNG-10, The Hobart Manufacturing =. | - 
Company, Troy, Ohio 4353/3, KitchenAid 

: Dishwashers and Disposers 


KiichenAid dishwoshera—20 years ol a Obel-farnhberrven) cya liny 


Big, strong and stylish. 
This is the way it’s going to be. 





| : | Spend iton the Canon TL-OL 
! ni ij S = ni and yer will. 
A w= | , a a Because you'll be getting a 
: professional-quality 35mm 


| camera with two great things 
ty = goin tor itt. 
i | : | q First, its through-the-lens 


spoimeter gives you precise 
light readings. Even when 


9 = 7 «_) a | you're faced with difficult 
i 7an a backlighting. And Canon's 


exclusive QL (quick-loading) 


feature lets you load film in 


| | ; 
aan | : seoonds, without threading 
: iFY of fumbling. 
| | Second, more than 20 


interchangeable Canon benses 
fit the TL, from 19mm wide 
angle to 1000eumn telephoto 
And a host of accessories for 
specialized applications. 

See the Tl ala franchised 
Bell & Howell/Canon dealer 

Get what's coming to you. 

You can with a Canon 


en 
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ean) The Yamaha Electone E-3. 
memoecoore TS too much organ for the money. 








Ask a hich sehoo! kid. Boy or girl, Either 
one will give you the word that speed 
(amphetamines of pep pills) is lethal stuff, 
And so many kids are so scared they won't 
touch it. But not enoupgn are scared enough, 

They jet into And they lenore 
the inevitable. 

Dines Spoe cd kil outrigh t 
longed massive doses have caused brn 
; and death. Although it's 1 
can haapen. | 

But the biggest pr iblem is indirect. When & 
kid pops 2 couple of caps into his mouth, he 
expe jences areal hich, When be comes COW 
he’s so low he's ti mpted to Start anoti 
run. 

And that’s the start of real trouble. Speed 
isn't addictive, but the body builds up a toler- 
ie, So he ae as to take more to pet the same 
jolt. And more. Ami more. tHe offen ends up 
shooting Insssive doses into his veins 
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it too ene 
“ometimes. Fir 
ih) hem- 
InN USstuin. 





MV PT. «tit 


Went ane 


He has an abnormal feeling : f 
periority. He ¢an easily 
appressive, If he gets in a ear, look out. 

In his confused state, he ignores his 
normal! need for food, dvink a and sleep 


become 4, 


Hh y's 
my he’s 








BY Prey 
areless. And 
from a 


phelimonia. He 
atten Vv ies 
irty nee ile 
is body SU. ives, ris 
be bacliy bent out of shape, It's 
for him to become paranoid 
liolent crime, Perhaps krill, 
speed spreads death many ways 
Lf Vou KNOW inv or aatay = thinking r or 
periinenting with this stuf, we urge you to 
have a talk with him. Lf he’s been on it a while, 
um to # cloctor 


Tou could save his life. 


ets 
up with hep- 





atitis i 
Mut even th 
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not unusual 
and eamout a 
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It’s all the port 





new breed of 














you'll need for this 
argo ships. 


General Dynamics 1s building a fleet of new barge-carrying freighters 
for the Lykes Bros. Steamship Co., Inc. They may turn out to be the 
most Important development in cargo ships since the last sail was furled. 
They can turn just about any waterfront area into a port. 

Each ship has a capacity of 38 barges. The barges, each carrying 
over 450 tons of cargo, are towed to the ship and lifted by a stern ele- 
vator to one of three decks. They are then stowed automatically, and 
the ship speeds to its next destination at over 20) knots. 

When it arrives, no docking is necessary, Barges are off-loaded the 
same way. Thus, 18,000 tons of cargo can be discharged in 13 hours. 
leaving the mother ship free to sail. A conventional freighter would be 
Wied up for 195 hours to unload the same cargo. Cargo handling is cut 
from Six Operations to two, 

Approximately three city blocks long, they’re the biggest common 
cargo Carriers ever built for the United States merchant fleet. We are 
building three of these Lykes-designed ships for delivery into inter- 
national service in 1971. 

Building advanced s] hips Is not new to General Dynamics. Many of 
the most modern ships in the U.S. Navy have slid down our Ways, 

Se = including the newest class of ammunition ships 
eS and fleet oilers. 

It’s just one example of what technology can 
accomplish when it’s handed a problem. 

At General Dynamics, we put technology to 

¥ work solving problems from the bottam of the 
ad met sea to outer space...and a good bit in between. 

" GENERAL DYNAMICS 
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This bird sanctuary 


most undiscovered, A olace for the painter and 


th Ell : 


[ts bird sanctuary sits in a2 -acre garden 


Here: vou find trises from Siberia. Grapefruit: 
from Cochin. Evergreens from Tibet. Bambri 
trom Chine. Lotuses frotn the Nile. Soap tree 
trom India. Daisies from Africa's Mountains 
the Moon. And tli 

lect i camel lis, 
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is an oil field. 


for 1SZ years. It had one purpose, To save the 
snowy #oret from extinction 

Known as Bird City, the sanctuary started 
with only seven egrets, Now, over 100,000 nest 
Around its man-made lake every year. To see 
these alabaster birds sharing their Eden with 


ns, GUCKS, CONES, Swans. cornnorants, tur: 


rs 
i 


he Ft 


Hes. eer and al NHaAtorsk is AIMOSsE A DrimMeyval 
experience. itseems to put the clock back to 
the beemnine 

: | 

f 


in this pes 

ful sland, vou have to look hard to spot the oil 
j . 1 

are ndden bY grancdtatherly oak 


Irees bearded with apamish moss. Others are 


And, wherever you wander | 
a Poe 





screened by Hanks of aralea and rhododendron, 
Company, this respect for environment is only 
Tent anc proper 

The oil industry provides Louisiana with 
one-third of its total revenue. Buteven this con: 
tribution would be a poor excuse for defiling 
beauty or disturbing wildlife. 


Ame n say the Sires. 


Standard Oil Company 
(New Jersey) 











Cadillac presents 
_ the Spirit 
of the Seventies 








aa 


Each of tie steven talliont remy 1870 Cadilon models saftel Meaiiect Oe see lat ae the mood of lien 






Were all you expect Japan to be. 


Your Japan Air Lines hostess is much more 
than an airline stewardess. She’s an artful conjurer. 
She brings to life the atmosphere of serenity ancl peace, 
of welcome and personal attention, that 1s Japan 
at its most charming. It’s something you can expect 
from us, wherever in the world you're heading. For we take 
the legendary hospitality of Japan...everywhere. 


| KY JAPAN AIR LINES 








basic. (Order on unto = 4454 Putting you first, Keeps us firs On The Move. 


A group picture of all the cars in 
Monte Carlo’s field. 





Nol the piano. The muss Once you've pot it, 
pure that follows you 
WOU can call ip 


muse 4 portable plea 
al) yout tite. It's a bit of pene 
a Well. TES a Pra apic al i it 

[he ett way To leur Freie rif roure, th te 
ike piano Lessons, Once you pl By [he premarin, 
the way is paved to understand all musly 
bétter, Wouldn't that be aimarvelaus gift te 
PvE vOut chile? Gr vwoorelt? 


New lssned-—New Countries —Trinngles 

ROCKETS—OLYMPICS—SCOUTS 

BIRDS—PFLOWERS 

ALSO Old Canadian and U.S. postage 

stamps, All genuine. Plios complete 

Husgtrated Canadian Stamp Catalog. 
Send ten cente for minting. 


GRAY STAMP COMPANY 


Dept. NG — Toronto, Canada 











ta! QA 
SEARS ROEBUCK 1908 CATALOG 
| = = iam inated hese 36° 


imod-beck'™ ta a ngsholgic Ametico 
ot the turn of the gentury. 744 giant 
Poget, cover 29,000 tems clearly il 

luvioted. described and priced. Hours 
fom? fascinating fen for lovers of the 
inmeapected, Growsdrs. A rleh tresy- 
ure-howse of * American 1 PU ie 

discover ‘mouse prod?” eianes fee 
oa? ,. . Strodiwoeriusa violas bar $4.78 

Flint Lotk pistels $2.75 . heh patpenr | 
for doo dewble roll! Peges cad pega | 
of furniture, lomps, clarhing, ortique 
ewelry. Only 24.35 Ps iH 


wert eal | 7 ee ee 


1" t i 


*, L -rofiector’s 
‘tae! ehd check or manee order 


PPAoovd ria! 


i = et fer! = @ = ] 
Apetarp lees opoie in this fostinoting 


portable 


Naturally we hope vou will buy o Yamaha 
instrument, They are among the tinest, nchest 
eburiding mcs hMpPoOrs iar in the wiorled. 

Hut we'd rather you buy another brand of 


piano thant no piano at all 


Sa ee Cer Stic tales il a 
Auk your dealer about the Yamaha Mtusic Schecsl 


SAFE DEPOSIT BOX 
IN YOUR HOME 


MERCULES FIRE-FIGHTING 
HOME VAUITSS 


AE tte Deried lier reuilaced are 
bhp wthfte ot of Hteocelen Home 
Waull, aces bonds. deeds, wilt ang 
CPT GMD gal cere miele 
LaF Pel Pe TR ele 
fey tethe. Aes of ponies ie. lice 
Li models. Gtircisl SAS tire rest 
ivy libel. AY Githet aide bquieeanl 
afl Pra 1 Tint Paelis Pugei un de 
malay Ae Mh 


Faz f zd ' page wy anoe A Thy SEPT E Orp ring he ae he fanae 


MEILINK STEEL SAFE CQ, 


fot 207, Ceol. NG, Todos 


en Beauty Gathuine — gokd and silver 
one pelually tecovered tram o Spanish tregsure 
inst sunk off the Florida coast in 17iS. Eecap 
teonial ema for tre Eni coblector Pulgtesblay 

or unusial powelry fivtcrd free 220 tn 02 


Send far tree |ilestratad booblad listing chien & prices 


STACK’S  wew'vorx. wy. 10019 


PEOPLE, PLACES AND THING 





YOUR 
USF&G AGENT 


From families to theatres to office equipment—count on your 


, USFé&O agent for sound insurance coverage. He's the insur: 
ray Ne URE ance professional, the independent businessman you can 


trust for compctent, personalized counseling that helps 


) , 4 protect virtually all you value. Censult him with confidence 
THEM ALL as you would your doctor or lawyer. He's listed in your 
| Yellow Pames. 





. The USF 46 Companies, Ballinoere, Md. TI207, Uniied States Fidelity & Guaranty Ca, 
-f= Fidelity & Guaranty Lie lasdrance Co, Fidehty A Guaranty. [nserance Underwriers, 


i ~ Ine... Baltiniore, Mid. 2202 / Picleliis [recurrence Ca, of Conia. Toronto | Caaualt Fire 


Cir ae, ke AT em PL Marive ) Miulti-Line / Life) Group Insurance! Fidelity | Surety Bonds 
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Plan ahead for a vacation in the past. 
Let us send you this beautifully Hlosteated 
booklet on whal' to see and enjoy in historic 
Williamsburg. The Gonernor's Palace by candice 
helt, Cold colonial homes which have survived 
all chanpe of fashion. Bustiine taverns and 

uiet gardens: And little cratt shops along 
ke vay. Williamsburg is an experience you'll 
never fort; mot in 200 years. Wide BT, iG 
Write, Bow (, Wilhonmsbure, Virginia 2385. 
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...new area of discovery 


For Investors seeking new roules in 
the world of porifolia management 
firalegies, An original approach 
built opon advanced snolyat/ com- 
puter techniques wiecting those 
common atocke which appear ta be 
the most undervalued among the 
hondreds we regularly monitor. 
ibn IH ois intended for fand- 
ings of $340,000 or more, A service of 
the invesinent counsel affiliates of: 


THE BOSTON COMPANY, INC. 
[00 Franklin $t., Boston, Mass, 02106 
Felephone: (617) 642-9440 
Par Bete ee ti 
plamae contact Chest pa ty 










. Take the “Ups and Downs” 
out of two-story living 


Install an [aclinetle on your 
present stairway ond ride 
Tears and down with the 
ptsh of & bitten 


Send far nuifree, new book- 
int descnobirig inciinettic, the 
2-paseenger Daclin-atin, asl 
“Blevette” ootir 3-posaenper 
home elevator 


~INCLINATOR COMPANY OF AMERICA 


2278 Poxtet SL. Matrsturg, Pa. 17105 





GARCELON Trae Gtk. Gage, pci Caleie, More Sait | F | 


TO ASSIST YOUR SOCIETY in giving 
prompr and efficient sevice, please include 
in coressponckence, where applicable, the 
rating label fram your National Geographic. 
School Bulletin, or Moblication 


MANY inquiries ate anawered by telephone 
Meas avite your area code and telephone 
rruirribier Eqs lerey 
‘REA OQE 

PHONE: 


Address All Inquiries Ta: 
National Geographic Society 


Washington, D4 20036 


WHEN CHANGING ADDRESS, please 
atch @ Geographic maiting late and PRINT 
row. adeiness trelow—zip code included, Six 
weeks advince oatice should be given. 
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“l really went on to big things after 
CO rstiselel@ertitretslect)slehiicebrtab isi arerets 
business risks to the bone.” 
John Ahab, Oil Refiner 


That's why insurance should be thought of as a way of protecting profits rather than just as an expense. 
Ask your Continental agent to show you how profitable this new wey of thinking can be for your business. 












it kas ttre ‘isi d 
Patel Lai lobe ih 
hey ja tp 


THE CHL) EXPALCKRER 


jug lh 


r 7 t i J | 
arent ahmil (Per ea ltieg rate] 


LEH SE AR Sd a ee a ho 
ite he teri ae i 7 
oa tee wow 

LCRA, Sy iM FR 

il hina 1 i eel hi i 
Lip te 


7 = 
ey Te? Lr 


# Lu Ae | a tae Lave a ariel 


ee] coir’ bad fete es, 


CHILDREN LOVE COLOR! 


and what better place to find it than in 
the National Geographic School Bulletin! 


Here is your child's own magazine —with full-color photos and lively stories 
inom all over the world. Written especially tor him, it will make the post 
mans Visit an exciting event! 


The 16-page Sulleiin i priced below cost al only pennies per copy —a fine 


investment in your child's tuture, 30 weekly issues curing the school year. 






se the order tonm below 


Corvierkelearud ly iy Pel lertir 
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NATIONAL GEOGRAPHIC SOCIETY * Dept, 60 Wiaahlciiton, D. C. 20036 


Enclosed find $_ —. Send School Bulletins to: 
C] 1 Year $2.25 ci 3 Years $6 su 
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1970 Marquis Colony Park. 
lf Lincoln Continental made a wagon, this would be tt. 


LINCOLN-MERCURY C&éned 





